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Abstract
Many Australian children have unhealthy dietary behaviours. These unhealthy dietary
behaviours have been linked to rising rates of childhood obesity. Food and nutrition education plays
an important role in shaping children’s dietary behaviours and schools have been identified as ideal
location for such education to occur.
Despite recognition of the importance of food and nutrition education evidence suggests
adequate time is not being allocated to food and nutrition education in primary schools. To
effectively educate, support, and encourage teachers to include food and nutrition education in
their programs, it is critical to understand the influences that enable or constrain their current
instructional practices. The international literature and a number of small exploratory studies in
Australia point to possible influences, including poor food and nutrition related knowledge and lack
of appropriate teaching resources. The research presented in this thesis aimed to investigate the
influences on Australian primary school teachers’ food and nutrition instructional practices at the
intrapersonal, interpersonal, organisational, community, and policy levels.
The study utilised a convergent mixed-methods design, applying both quantitative and
qualitative methods to explore influences on teachers’ food and nutrition instructional practices.
The quantitative phase of the research cross-sectionally surveyed primary school teachers’ (n=271)
food and nutrition related attitudes and beliefs, knowledge, self-efficacy, and instructional practices.
The qualitative phase of the research used in-depth semi-structured interviews (n=18) to explore
teachers’ experiences and perceptions of food and nutrition education, including enablers and
barriers to food and nutrition instruction.
Primary school teachers, on the whole, had positive attitudes and beliefs towards food and
nutrition education. Teachers were motivated to teach food and nutrition content because of the
positive influence they believed it could have on children’s health outcomes, wellbeing, and
learning. Furthermore, teachers had moderately high levels of food and nutrition knowledge and
high levels of self-efficacy to teach food and nutrition content. The likelihood of teaching food and
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nutrition content increased the more a teacher felt prepared to teach such content. Furthermore,
the number of hours spent teaching food and nutrition content appeared to be positively associated
with self-efficacy to teach food and nutrition content.
Despite teachers’ positive attitudes and beliefs, moderately high food and nutrition knowledge,
and self-efficacy, the number of hours spent teaching food and nutrition was limited. Eighty-five
percent (84.8%) of the teachers surveyed reported they currently taught, had taught in the past or
planned to teach food and nutrition content in the future, however over half of these teachers
(51.8%) taught five hours or less of food and nutrition content per year. Barriers to teaching food
and nutrition content included: a crowded curriculum, pressure to prioritise ‘core subjects’, and
limited access to appropriate resources. Enablers of food and nutrition instruction included: support
from school leadership and parents, reinforcement of food and nutrition messages through school
policies and planning, and embedding food and nutrition education into daily routines.
The findings of this thesis highlight the importance of a multilevel approach to supporting food
and nutrition education in primary schools. While teachers must be supported at an individual level
to develop food and nutrition related knowledge and self-efficacy, it is essential to reduce the
barriers that constrain teachers’ food and nutrition instructional practices at the school, community,
and policy levels. By acknowledging and addressing the range of influences that shape teachers FNIP,
a multilevel approach to supporting food and nutrition instruction has the potential to embed food
and nutrition education in primary schools and in so doing, support children to develop healthy
dietary behaviours for life.
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Chapter One: Introduction
1.1.

Introduction
This thesis explored influences on primary school teachers’ food and nutrition instructional

practices (FNIP), by examining NSW primary school teachers’ food and nutrition (FN) attitudes and
beliefs, knowledge, and self-efficacy to teach FN content. Furthermore, it investigated influences
that enable or constrain teachers’ FNIP.
This chapter provides a background to the research study, including an overview of
childhood overweight and obesity in Australia and the role of school FN education in developing
children’s food-related skills and behaviours. The research aim and questions are presented, along
with the study’s significance. The chapter concludes with contextual information about the study,
definition of key terms and the thesis structure.
1.2.

Children’s Dietary Behaviours and Overweight and Obesity
In childhood, good FN optimises growth and development, promotes learning and wellbeing,

and helps the body resist infection (Brown, 2016; Correa-Burrows et al., 2016; Nyaradi et al., 2015).
Recent national health surveys have revealed the diets of most Australian children do not meet the
Australian Dietary Guidelines (Australian Bureau of Statistics [ABS], 2018). The Guidelines
recommend that intake of ‘discretionary’ items be limited. Discretionary items are foods and drinks
that are not a fundamental component of a healthy diet and are often high in kilojoules, saturated
fat, added sugar, or salt (National Health and Medical Research Council [NHMRC], 2013b). In 201112 discretionary foods contributed to over one third of children's (4-18) daily energy intake (ABS,
2018). Furthermore, in 2017-18, only 6.0% of children (2-17) met the daily recommended intake for
both vegetables and fruit (ABS, 2018).
Unhealthy dietary behaviours have the potential to contribute to overweight and obesity in
children (NHMRC, 2013a). According to the Australian Bureau of Statistics (2018), one in four
Australian children (5-17) are overweight or obese (17% overweight and 8.1% obese). Overweight
and obesity have immediate and long term health implications for children, including: sleep apnoea;
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asthma; psychosocial problems; and an increased risk of type two diabetes, hypertension, and
cardiovascular disease (Pulgarón, 2013; Sahoo et al., 2015). Childhood overweight and obesity has
also been linked to higher levels of depression (Bell et al., 2011), stress, and lower self-esteem (Kalra
et al., 2012; Latzer & Stein, 2013). These physical, social, emotional, and mental health
consequences highlight the far-reaching impact of childhood overweight and obesity, with the
burden of disease felt by individual children, their families and communities, and the national health
system (Baker, 2017; Hall, 2015; Preventative Health Taskforce, 2009). Unsurprisingly, the Australian
Institute of Health and Welfare (2016) identified overweight and obesity as a national health
priority.
1.3.

Food and Nutrition Education
To reduce childhood overweight and obesity it is critical to support children to develop

healthy dietary behaviours (NHMRC, 2013a). It is widely agreed that FN education plays an essential
role in this process (Cotton et al., 2020; Murimi et al., 2018; Peralta et al., 2016; Van Cauwenberghe
et al., 2010; World Health Organisation [WHO], 2012) because it provides children with the
opportunity to develop the knowledge and skills necessary to make dietary choices that promote
health (Colatruglio & Slater, 2014; Nelson et al., 2013; Perera et al., 2015). Recent research suggests
significant gaps in primary school children’s FN knowledge (de Vlieger et al., 2020), highlighting the
need for FN education targeting children.
While FN education has traditionally focused on the improvement of health status by
promoting healthy dietary behaviours, more recently there has been interest in using FN education
to improve knowledge and behaviours related to the food system more broadly (Nanayakkara, 2018;
Sadegholvad, 2018). This interest is in response to the increasing complexity of the food system,
where people are largely separated from food production and a growing awareness of the impacts
of food production and consumption on the environment and aspects of society (Sadegholvad, 2018;
Yeatman, 2016). Some researchers are now recommending traditional FN education, focused on
promoting healthy dietary behaviours, be taught alongside food systems education that promotes
understanding of the ecological and socio-cultural consequences of food production, processing, and
consumption (Harmon & Maretzki, 2006; Parrish et al., 2016).
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Although there is not an agreed definition of what contemporary FN education should entail,
literature suggests several key areas for focus, mainly: the food system including social, economic,
cultural, environmental, and political considerations; the association between food and health and
wellbeing; and the development of skills relevant to healthy eating (Cullen et al., 2015; Nanayakkara,
2018; Vidgen, 2016). For the purposes of the current study FN education referred to any learning
experience that encompassed information about FN from a FN and health, food system, or
social/cultural perspective.
1.4.

Schools as a Setting for Food and Nutrition Education
Schools are an ideal setting for FN education due to their reach and structure (Ardzejewska et

al., 2012; Briggs et al., 2010; Cotton et al., 2020; Institute of Medicine, 2012; Jones & ZidenbergCherr, 2015; Melo et al., 2013). Each day children spend a large amount of time at school. There are
multiple opportunities to improve children’s FN knowledge and skills and influence their dietary
behaviours through structured learning, policies, and the school environment (Briggs et al., 2010;
Clarke et al., 2013; Cotton et al., 2020; Rowe et al., 2010; Watts et al., 2012; Wechsler et al., 2000).
In a systematic review of healthy eating in children, Worsley et al. (2002) found a significant
association between school FN education and changes in children’s dietary behaviours (de Vlieger et
al., 2019).
Primary schools, in particular, play a significant role in FN education. It is during childhood that
food habits and beliefs are formed and there is strong evidence to show that these habits and beliefs
have a lifelong influence on food choices (Craigie et al., 2011; NHMRC, 2013b; Van Cauwenberghe et
al., 2010). Dietary behaviours formed during childhood years have been found to be taken into
adulthood (Craigie et al., 2011). While dietary behaviours are complex and may be influenced by
other factors throughout a person’s life, FN education during the primary school years is likely to
play a critical role in developing long-term healthy eating behaviours (Frerichs et al., 2016).
FN education in schools is generally referred to in two categories: ‘Curriculum-based’
education, that typically refers to education led by a teacher in a classroom relating to curriculum
content and objectives and ‘non-curricular’ education, that typically describes the manner in which
outside ‘formal’ learning time promotes FN messages or children are supported to develop healthy
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dietary behaviours, for example, through provision of healthy food in the school canteen (Cotton et
al., 2020; de Vlieger et al., 2019; Love et al., 2020; Sadegholvad, 2018). Curriculum-based
approaches to FN education have tended to focus on changing students’ knowledge and attitudes
about food using teacher-led instruction in the classroom (Fahlman et al., 2008). When adopted
successfully, these approaches have been shown to increase children’s FN knowledge and improve
dietary behaviours, such as increasing fruit and vegetable intake (Cotton et al., 2020; Fahlman et al.,
2008). Curriculum-based approaches are particularly effective as they embed FN education into the
day-to-day activities of the classroom and can be adapted to suit a particular teacher or class's needs
(Hall, 2015; Jones, 2013). Healthy dietary behaviours may be promoted and supported in a noncurricular approach through school policies, environment, and culture (Colley et al., 2019; Langford
et al., 2015). This may include having a healthy school canteen, providing healthy food at school
events, implementing policies on the use of non-food classroom rewards, and/or having classroom
fruit and vegetable breaks (Kupolati et al., 2014; Rowe et al., 2010). Strategies which are delivered
alongside curriculum-based education improve children’s dietary behaviours, particularly in reducing
energy intake and increasing fruit and vegetable intake (Colley et al., 2019; Dudley et al., 2015;
Langford et al., 2015). Many ‘healthy eating’ programs and initiatives in schools involve multiple
components, using both curriculum and non-curriculum approaches to provide children with the
knowledge and skills necessary to make healthy dietary choices (Cunningham-Sabo et al., 2016;
Jørgensen et al., 2016; Kopkin et al., 2018; Saha et al., 2020). Such multi-component initiatives align
with the World Health Organisation’s (WHO) Health Promoting School Framework which encourages
schools to adopt a holistic approach to promoting health and educational attainment through the
school curriculum, policies, environment, and broader community input (Langford et al., 2015; WHO,
2017).
One of the reasons for the success of school based FN education is that it is led by skilled
professionals (teachers) who act as significant role models for students (Hall, 2015). Teachers are
familiar adults, spending large amounts of time with children, and have an important influence on
children’s beliefs, knowledge, self-efficacy, and behaviour (Bandura, 1997; Hall, 2015; Stokols, 1996).
Of note, research comparing FN education delivered by teachers versus guest dietitians or
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nutritionists, found teachers had greater influence on students’ healthy eating behaviours (Hall,
2015; Panunzio et al., 2007). The WHO considers teachers as the key agents for promoting health
and FN education within schools (Cotton et al., 2020; WHO, 2012).
1.5.

Rationale for the Study
Despite recognition of the benefits of FN education, international literature suggests

classroom time devoted to FN education in primary school is limited. Two decades of research from
the United States revealed that on average teachers spend less than 15 hours each year teaching FN
content (Celebuski et al., 2000; Courtney, 2016; Jones & Zidenberg-Cherr, 2015; Lytle & Achterberg,
1995; Metos et al., 2019; Watts, 2009). This is well below the 40 to 50 hours that is deemed
necessary to increase children’s FN knowledge, attitudes and practices (Connell et al., 1985).
Although similar studies have not been conducted in Australia, small scale exploratory studies and
anecdotal evidence suggests FN education is absent from or inadequate in many primary school
classrooms (de Vlieger et al., 2019; Love et al., 2020; Nutrition Australia, 2015; Oliver, 2015;
Stephanie Alexander Kitchen Garden Foundation, 2016).
More recently researchers and educators have explored influences on teachers’ FN
instructional practices (FNIP). Evident from this research are a myriad of influences at the individual
teacher, school, community, and policy levels. These influences create a complex environment that
tends to inhibit, rather than facilitate, FN education (Jones, 2013). At the teacher level such
influences may include: inadequate pre-service education in FN; poor FN knowledge; unfavourable
attitudes and beliefs regarding the importance of FN as a classroom subject; and low self-efficacy to
teach FN content (Courtney, 2016; de Vlieger et al., 2019; Jones, 2013; Katsagoni et al., 2019; Kinsler
et al., 2012; Love et al., 2020; Watts, 2009). FN education is also inhibited if the school environment
is not supportive, for example if there are insufficient educational resources or a lack of support
from key staff members such as the principal (Fahlman et al., 2011; Watts, 2009). Furthermore,
teachers must ensure their teaching is consistent with state curricula and policies that direct student
learning in schools. How often and in what context these documents refer to FN may significantly
affect what teachers can do, or what they choose to do, in relation to FN education (Cho & Nadow,
2004).
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It is clear from the current research that teaching FN, although important from a health
perspective, can be extremely challenging for teachers. To effectively educate, support, and
encourage teachers to include FN education in their programs, it is critical to understand the
influences that enable or constrain their current practices. The international literature and a number
of small exploratory studies in Australia point to possible influences, however further research
incorporating Australian primary school teachers is needed.
Although it was decided to adopt a broad definition of FN education in the current study to
account for the different lenses through which FN content may be taught, the study primarily
focused on exploring instructional practices related to FN education from a nutrition and health
perspective. This is reflected in questions in the data collection instruments. Given the extremely
limited evidence base in Australia on FN education, and with international literature primarily
focused on FN education from a health perspective, the study aimed to provide an initial insight into
the influences on Australian primary school teachers’ FNIP on which a broader research base could
be built.
1.6.

Research Aim and Questions
The current study aimed to investigate the influences on Australian primary school teachers’

FNIP. Five research questions guided the study:
1. What are primary school teachers’ FNIP?
2. What are primary school teachers’ attitudes and beliefs about FN and FN education?
3. What is the FN knowledge of primary school teachers?
4. What are primary school teachers’ levels of self-efficacy to teach FN content?
5. What do teachers perceive as key enablers and barriers to FN instruction?
1.7.

Significance of the Study
There is extremely limited research investigating influences on Australian primary school

teachers’ FNIP. The current study will address this important gap in the literature and provide a
platform for further research into FN education in Australian primary schools. The study will provide
insights into the influences, from the individual teacher level to the policy level, that enable or
constrain teachers’ FNIP. Understanding these influences will assist in determining effective
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supports for teachers to provide children with the FN knowledge and skills necessary to establish
healthy dietary behaviours.
1.8.

Frameworks that Guided this Research
A brief introduction to the frameworks that guided this research is provided below. This

introduction provides important context for the literature review presented in Chapter Two. A
detailed overview of the frameworks and how they informed the current study is provided in
Chapter Three.
The social ecological model (SEM) acted as an overarching framework for the current study.
The SEM provides a framework for understanding the multiple levels of influence that shape
behaviour (Langille & Rodgers, 2010; Quarmby et al., 2019). Specifically, the SEM proposes that
behaviour is affected by five levels of influence, including (1) the intrapersonal level, including
individual factors such as knowledge and beliefs; (2) the interpersonal level, including interpersonal
relationships between individuals; (3) the organisational level and (4) the community level, which
cover the organisations and communities that individuals operate in; and (5) the policy level, which
refers to policies and regulations affecting individuals and organisations (Emmons, 2000; McLeroy et
al., 1988; Newes-Adeyi et al., 2000).
The SEM accounts for the different levels of influence, that shape teachers’ FNIP, from
individual teacher to state curricula and policy. Teachers’ FNIP exist within the context of a broader
environment that is ideally reflected through the SEM. Adopting an ecological perspective directed
attention to broader political and environmental factors that shape teachers’ practices within the
school setting, as well as individual psychosocial factors (Langille & Rodgers, 2010; Sallis et al., 2006).
There has been relatively little research exploring how policy, community, and organisational factors
influence teachers’ FNIP. Most previous research examined the influences of intra- and interpersonal variables affecting teachers’ practices, but how the outer and inner levels of the SEM
interact to influence teachers’ FNIP is not well articulated. This means there is a poor understanding
of how the various levels of the model influence primary school teachers’ FNIP (Langille & Rodgers,
2010). Using the SEM as an overarching framework for the current study allowed a comprehensive
exploration of the breadth of factors that influence teachers’ FNIP.
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While the SEM acted as an overarching framework for the current study, the social cognitive
theory (SCT) was used to understand the specific factors and processes at the intra- and interpersonal levels that influence teachers’ FNIP (Bandura, 1986). The SCT is an action-oriented
approach to understanding cognitive, environmental, behavioural influences on individual behaviour
at the intra- and inter-personal levels (Emmons, 2000; Glanz et al., 2015). Within these three
domains—individual, environment, and behaviour —SCT identifies specific constructs that influence
behaviour (Bandura, 1986). The SCT was primarily used in the current study to offer a theoretical
perspective on what constructs influence teachers’ FNIP at the intra- and inter-personal levels and
the possible effects of these influences.
1.9.

Food and Nutrition Education in Australia School Curricula
In 2013, the Australian Curriculum Assessment and Reporting Authority (ACARA) began

distributing the new Australian Curriculum. Prior to this date there was no national curriculum in
Australia, rather each state and territory developed its own curriculum. The Australian Curriculum
currently includes eight Learning Areas: English, Mathematics, Science, Health and Physical
Education, Humanities and Social Sciences, the Arts, Technologies, and Languages. The
implementation of the Australian Curriculum is the responsibility of each state and territory. In NSW
the Australian Curriculum is implemented through state specific syllabuses (NSW Education
Standards Authority [NESA], n.d.). As curricula are the key documents that direct learning, if and
where FN is incorporated into a curriculum has a significant influence on FN education in schools.
In the Australian Curriculum, FN are primarily addressed in two of the eight Key Learning
Areas—Health and Physical Education and Technologies (The Australian Curriculum and Reporting
Authority [ACARA], 2015a, 2015b). In the NSW state syllabuses, FN are primarily addressed in the
corresponding learning areas of PDHPE and Science and Technology1 (Board of Studies NSW, 2006b,
2012). There are occasional references to FN in the Australian Curriculum learning areas of Science

1

The NSW curriculum combines Science and Technology into a single syllabus, while the Australian curriculum
separates these learning areas.
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and Humanities and Social Science (and their respective equivalents in the NSW Syllabus)(Board of
Studies NSW, 2006a, 2012; ACARA, 2015c; ACARA, 2015d).2
Similarly in the USA (Watts, 2009), England (Department of Education, 2013) and New
Zealand (Ministry of Education, 2007), FN content is positioned primarily in health, technology
and/or science curricula/syllabuses. Teaching FN as an independent subject is uncommon in primary
school curricula, with one notable exception: in Norway the primary school curricula ‘Food and
Health’ is taught separately to Physical Education and is a core subject for students from Years 1 to
10 (Norwegian Directorate for Education and Training, 2013).
Topics mentioned in the NSW state syllabuses from a nutrition and health perspective
include: food choices and good health, balanced eating habits, variety of food choices, effects of
nutrients on the body, fast food, energy intake/expenditure, lifestyle risk factors, salt/sugar intake,
and saturated fats (Board of Studies NSW, 2006b; ACARA, 2015b).
1.10.

Contextual Information About This Thesis
The author of the current study worked in primary school health promotion for several years

and was employed as a project officer with the Live Life Well @ School initiative while undertaking
the study. Live Life Well @ School is a joint initiative between the NSW Health and Education
sectors, that supports primary schools to promote healthy eating and physical activity through
school curriculum, culture, and community links (Centre for Population Health NSW Health, 2020).
The initiative has been implemented in NSW primary schools since 2008 to date, as part of the NSW
Government’s response to childhood overweight and obesity. As part of the initiative, schools have
access to a number of supports including: program staff to help implement health promotion
practices within the school, professional development, and educational resources.
In 2019, the author was involved in an evaluation of the Live Life Well @ School initiative,
which included interviews with a sample of primary school teachers whose schools participated in
the program. The purpose of the interviews was to understand teachers’ experiences of FN and

2

Since this study was completed, the NSW PDHPE (2018) and Science and Technology (2017) syllabuses have
been updated. As data collection occurred prior to the updated syllabuses being released, references made in
this thesis refer to syllabuses pre 2018/2017 unless stated otherwise.
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physical activity education and the promotion of healthy eating and physical activity more broadly in
the school. As the purpose of the interviews complemented the aims of the author’s HDR research,
the interviews were undertaken by the author in her role as a HDR student. Data from the interviews
was used in two independent ways. Firstly, data related specifically to FN education was used as part
of the current research as discussed in Chapter 4: Methodology and Research Design. Secondly, the
author analysed all the data from the perspective of the Live Life Well @ School initiative and
reported the findings in an internal program evaluation report to the NSW Ministry of Health
(Gorman, 2019).
1.11.

Explanation of key Terms
FN education: Throughout this thesis, the term ‘FN education’ has been used when

discussing research that refers to ‘food and nutrition education’, ‘food systems education’ or ‘food
literacy education’. As there is no universally agreed definition for food and nutrition education,
different terms and definitions exist across the literature. As mentioned, for the purpose of the
current study, Food and Nutrition (FN) education refers to any learning experience that
encompasses information about FN from a nutrition and health, food system, or social/cultural
perspective.
Food and nutrition instructional practices (FNIP): The term ‘instructional practices’ is widely
used in educational research, although specifically what it refers to differs between research studies.
Generally speaking, the term is used to refer to practices used by teachers in the classroom to
deliver curriculum content and/or structure learning. In this thesis, the term ‘food and nutrition
instructional practices’ has been used to refer to instructional practices reported by teachers that
relate to teaching FN content. This includes whether or not FN was taught, how many hours were
spent teaching FN content, FN topics covered in teaching, if/how FN content is integrated across the
curriculum, and learning strategies and resources used to teach FN content. Observations were not
part of the study, so actual teaching practices were not recorded.
Primary school: For the purpose of this thesis the term ‘primary school’ has been used when
research refers to ‘primary school’, ‘primary education’, ‘elementary school’, or refers to specific
year groups that align with primary school education in Australia. Typically, primary schools in
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Australia include Kindergarten through to Year 6 (ages 5-12), although some schools have a
Foundation or pre-Kindergarten year and/or go up to Year 7. Research cited from the US may include
a slightly different combination of year groups, for example K-5 or K-8. For the purpose of this thesis
these combinations are collectively referred to as ‘primary school’.
1.12.

Thesis Outline
Chapter 1 provides an overall introduction to this thesis and presents the research aim and

questions addressed by the thesis.
Chapter 2 presents a review of the literature investigating what is currently known about influences
on teachers’ FNIP. The findings of this chapter highlight gaps in and opportunities to extend FN
education research in primary schools.
Chapter 3 outlines the theoretical frameworks that guided this research, the SEM and the SCT. An
overview of the SEM and the SCT is provided, as well as an explanation of how these frameworks
guided the research design and data analysis.
Chapter 4 outlines the study design, data collection and data analysis procedures. The chapter also
describes methodological strengths and limitations and ethical considerations for the research.
Chapter 5 presents the results from the quantitative phase of the study which involved a survey of
NSW primary school teachers. It includes an overview of study participants and data on teachers’
FNIP, FN attitudes and beliefs, knowledge and self-efficacy.
Chapter 6 presents the results from the qualitative phase of the study which involved interviews
with NSW primary school teachers and principals. Results are grouped based on key themes that
emerged on teachers’ FNIP and the enablers and constraints that influence these practices.
Chapter 7 provides a discussion of the main study findings, interpreting these in light of existing
literature on teachers’ FNIP.
Chapter 8 summarises the findings of this thesis in relation to the research aim and questions. The
significance of the study and contribution to knowledge are discussed, as are the strengths and
limitations of the study and recommendations for future research.
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Chapter Two: Literature Review
2.1.

Introduction
Literature on primary school teachers’ food and nutrition instructional practices (FNIP)

provides context and direction for the current study. Primary school teachers’ roles as generalist
teachers across all key learning areas differ to that of secondary school teachers who teach specific
subject area/s. As the current study focuses on primary school teachers’ FNIP, only literature relating
to primary school teachers are included in this review. This chapter commences with a review of the
literature on primary school teachers’ FNIP in Australia and internationally. Teachers’ work is
complicated and there are many influences that impact how and what they teach. Thus, the second
section of this literature review focuses on the intrapersonal level influences on teachers’ FNIP. The
third section looks more broadly at interpersonal, organisational, community, and policy level
influences on teachers’ FNIP. The chapter concludes with a summary of the existing literature.
2.2.

Teachers’ Food and Nutrition Instructional Practices (FNIP)
This section explores the literature on teachers’ FNIP. Literature from Australia and

international contexts is reviewed. Key instructional practices reviewed include: whether FN content
is taught by teachers (Celebuski et al., 2000; Jones, 2013; Metos et al., 2019); time spent teaching FN
content (Celebuski et al., 2000; de Vlieger et al., 2019; Jones, 2013; Stang et al., 1998; Watts, 2009);
methods of teaching FN content (Celebuski et al., 2000; Watts, 2009); FN topics included in teaching
(de Vlieger et al., 2019; Watts, 2009); and FN resources used in the classroom (de Vlieger et al.,
2019; Watts, 2009).
Given the well documented benefits of FN education in supporting children to develop
healthy dietary behaviours, understanding whether or not FN content is taught by primary school
teachers has been a central focus of FN education research. Research from the United States has
reported mixed findings. A nationwide assessment of 1180 primary school teachers found most
teachers (88%) reported they had taught FN content to their students in the previous school year
(Celebuski et al., 2000). Similarly, a survey of 137 New York State teachers reported 83% taught
some FN content during the year (Watts, 2009). Metos et al. (2019) found 66% of Utah teachers
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(n=628) reported teaching FN content, while in a sample (n=102) of Californian teachers Jones
(2013) found only 37% reported teaching FN content. To the author’s knowledge only one Australian
study, with published results, has explored whether primary school teachers report teaching FN
content. Love et al. (2020) interviewed Victorian primary school teachers (n=20), and found threequarters reported FN content was taught within their schools. When FN content was taught, it was
predominately by specialist health and physical education teachers. Globally, the literature exploring
FN content delivered by primary school teachers is limited.
Research also investigated the time teachers spend teaching FN content. The amount of
time spent teaching FN content may determine the impact FN education has on children. Research
suggests a minimum of 10-15 hours of FN education per year is needed to change students’ health
knowledge and 40-50 hours is required to change students’ FN attitudes and practices (CarrawayStage et al., 2016; Connell et al., 1985). In the US, reports of time spent teaching FN content vary,
averaging between 10-15 hours per year (Celebuski et al., 2000; Courtney, 2016; Jones, 2013; Metos
et al., 2019; Norton et al., 1997; Stang et al., 1998; Watts, 2009). In a survey of 33 NSW primary
school teachers, de Vlieger et al. (2019) asked participants to rank the eight strands of the NSW
Personal Development, Health and Physical Education (PDHPE) syllabus (Board of Studies NSW,
2006b) according to how much time they spent teaching each strand. FN is a component of the
“Personal Health Choices” strand, which teachers ranked fourth on average. While FN was not listed
last, given the NSW Teaching Standards Authority (NESA) recommends teachers spend 1.5-2.5 hours
per week on all strands in the PDHPE syllabus, de Vlieger et al. (2019) concluded the total time
teachers spent on FN content was likely limited. While many teachers include FN content in their
teaching, research suggests the time spent teaching FN content may be insufficient to change
student’s FN knowledge, attitudes, and practices.
When FN content is taught in classrooms, how it is incorporated into teaching varies.
National data in the US found a third of teachers (35%) reported they taught FN content as a
separate subject, 39% integrated content within health and physical education and 33% within
science education. Other studies focused on state level analyses. In New York, Watts (2009) reported
that 28% of primary school teachers taught FN content as a separate subject, while the majority
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(72%) integrated FN content into other subjects, mainly health and physical education or science
education. Courtney (2016) found Maine (US) primary school teachers most commonly integrated
FN content with health and physical education, science, reading, and language and least commonly
with maths, history, and social studies. In Australia, Victorian primary school teachers described the
teaching of FN content as incidental within the Science and Arts and Technology subjects, dependent
mostly on the teacher's interest (Love et al., 2020). Follong et al. (2020) explored the integration of
FN content within mathematics by Australian primary school teachers and found 60% of teachers
reported intentionally integrating “Health and Physical Education” with mathematics. Research from
the US, and to a small extent Australia, suggests FN content is rarely taught as a stand-alone subject,
mostly being integrated into health and physical education or science subjects. What influences
teachers’ decisions around if and how FN content is integrated into subject areas has not been a key
focus of research.
While several studies have explored how FN content is integrated into teaching, relatively
few studies have examined the FN topics taught by teachers. Identifying what FN topics teachers
include in their teaching is important for two key reasons. Firstly, it helps to understand whether
appropriate FN information is being covered to influence children’s FN knowledge, skills, and
behaviours. Secondly, identifying what FN topics are and are not covered by teachers may point to
areas of knowledge or skill gaps where teachers need support in order to feel confident teaching a
particular topic. From a nutrition and health perspective, the most commonly taught FN topics by a
sample of New York State teachers (n=137) included identifying and choosing healthy foods, the
diet-disease relationship, the food guide pyramid, dietary guidelines, and food sources of common
nutrients. Within the topic of “Nutrition” in the NSW PDHPE syllabus, a sample of 33 primary school
teachers spent the most time teaching “Food choices for good health” and “Balanced eating habits”
and the least time teaching “Salt/sugar intake” and “Saturated fats” (de Vlieger et al., 2019). In
addition to topics referenced in the syllabus, most teachers also reported teaching “eating
behaviour” and “distinguishing between healthy and unhealthy foods”. While the research base is
limited, studies suggest teachers include a range of FN topics in their teaching, mostly focused on
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choosing healthy foods. The reason that teachers do or do not include particular FN topics is not well
documented in the literature.
In order to teach FN content, teachers need resources to support classroom instructional
practices. In a survey of New York primary school teachers, Watts (2009) found the most common
resources used when teaching FN content included curriculum guides, supplementary student
materials, and publications such as newsletters or magazines. Of the 33 NSW primary school
teachers surveyed by de Vlieger et al. (2019), most used online information such as websites and
games as resource material to facilitate teaching FN content. Other commonly used resources
included “real foods”, “school gardens”, “PowerPoint slides”, and “books/magazines”. Love et al.
(2020) found Victorian primary school teachers (n=20) used a variety of resources when teaching FN
content, which they generally located through ‘word of mouth’, general internet searches, or
attending professional development. Teachers both in Australia and the US appear to use a variety
of online and paper-based resources when teaching FN content. Interactive or ‘hands-on’ resources
such as games and real foods appear to be particularly popular. Understanding what resources
teachers find useful is important to design effective supports to facilitate FN education in primary
schools.
Overall, literature from the USA suggests teachers spend less than 15 hours in a school year
teaching FN content. Time spent teaching FN content by Australian primary school teachers was not
well documented. When FN content is taught the majority of teachers integrate it into health and
physical education or science education, rather than teaching it as its own subject. The literature
suggests that a proportion of teachers may integrate FN content into other subjects such as English,
however studies in this area are limited. The most common FN topics taught appear to be around
choosing healthy food, dietary guidelines, and the diet-disease relationship, although there is limited
research in these areas. Teachers use a variety of resources when teaching FN content, including
curriculum guides, websites, games, magazines, and books. Most research on teachers’ FNIP focuses
on the US, with only two small scale studies in Australia. With differing curricula and policies
directing FN education in Australian schools, it is important to better understand the FNIP of
Australian primary school teachers. In particular, understanding if Australian primary school teachers
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teach FN content, and how much time they spend doing so, is important to determine whether
current practices are sufficient to impact children’s FN knowledge, attitudes and behaviours.
2.3.

Influences at the Intrapersonal Level on Teachers’ FNIP
Teachers’ instructional practices are influenced by a variety of factors, including those that

exist at the intrapersonal level. Intrapersonal level influences are characteristics of an individual that
shape behaviour and include biological, demographic, and psychosocial factors such as attitudes,
beliefs, knowledge, and skills (Emmons, 2000). Research suggests teachers’ FNIP may be affected by
several intrapersonal influences, including attitudes and beliefs, knowledge, and self-efficacy, each
of which is explored below.
2.3.1. Teachers’ Food and Nutrition Attitudes and Beliefs
Attitudes and beliefs play an important role in determining human behaviour (Armitage &
Christian, 2003; Penner, 1981). In the context of the classroom, teacher attitudes and beliefs have
been shown to influence instructional practices (Klehm, 2014). Because teachers play an important
role in FN education, their attitudes and beliefs about FN in their own lives and toward the teaching
of FN content have been of interest to researchers (Penner, 1981; Perikkou et al., 2015). In general,
research has focused on measuring teachers’ attitudes and beliefs about three areas of FN: firstly,
about the importance of FN in their own lives; secondly, about the importance of FN education; and
thirdly, about teaching FN content. Research in each of these areas is presented below.
Early in the FN education research field it was proposed teachers' FNIP would be influenced
by the degree of importance they placed on FN in relation to their own health (O’Connell et al.,
1981; Penner, 1981). Two separate studies, Penner (1981) and O’Connell et al., (1981) assessed
teachers’ attitudes and beliefs about the importance of FN in their personal lives using statements
such as “I believe that diet is a major factor when it comes to maintaining health and controlling
disease”. Both studies found that there was no association between a teacher believing that FN was
important for their own health and whether or not they taught FN content in their classroom. While
believing FN was important for their own health was not associated with teaching FN content, Olson
(1986) found having an extremely high interest in FN had a significant impact on the time teachers
spent teaching FN. An increase of 60% of the time that highly interested teachers spent teaching FN
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content was attributable to their interest in FN. The aforementioned studies suggest that being
extremely interested in FN may be a stronger influence on teachers’ FNIP than teachers’ beliefs
about the importance of FN to health. This may be because teachers generally accept FN is
important for maintaining health but this acceptance alone is not enough to change their FNIP,
however research has not made such distinctions.
As well as exploring teachers’ attitudes and beliefs about the importance of FN for their own
health, research has focused on teachers’ attitudes and beliefs about the importance of FN
education (Courtney, 2016; de Vlieger et al., 2019; Hall et al., 2016; Katsagoni et al., 2019; Love et
al., 2020). From an Australian perspective, studies have shown teachers generally believe it is
important to teach FN content in primary school (de Vlieger et al., 2019; Love et al., 2020). Teachers
interviewed by Love et al. (2020) talked about the importance of FN education in helping children
establish healthy eating habits and to develop life-long FN skills. Hall et al. (2016) reported similar
findings with Nebraska primary school teachers (n=10) discussing the importance of FN education in
supporting students to develop long term healthy eating habits. Other reasons teachers have
reported for believing FN content should be taught in schools include: to support children’s growth
(Katsagoni et al., 2019); promote health (Katsagoni et al., 2019); and to help prevent overweight and
obesity (de Vlieger et al., 2019). Overall research from both Australia and the US suggests teachers
believe it is important to teach FN content in primary schools.
While teachers generally believe FN education should be taught in schools, they do not
necessarily feel a responsibility to teach FN content themselves (Clarke et al., 2013; Courtney, 2016;
Lambert & Carr, 2006). Courtney (2016), found a majority (86%) of Maine primary school teachers
(n=233) believed FN education should be part of the primary school curriculum. However, when
asked if teaching FN content was a teacher’s role and responsibility, 85.2% of teachers thought it
was, only to a small or moderate extent. Similarly, Lambert and Carr (2006) found most (93%)
teachers (n=482) they surveyed believed FN content should be part of the school curriculum,
however significantly fewer teachers (72%) agreed it was their role to teach FN content. These
findings suggest that while teachers believe FN education is important to support children in
developing healthy eating behaviours, they do not necessarily believe teachers should be
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responsible for teaching FN content. Understanding teachers’ attitudes and beliefs about teaching
FN content is important as it appears to influence their FNIP (Courtney, 2016). Teachers who feel a
greater responsibility to teach FN were found to spend more time teaching FN content, compared to
teachers who feel less responsibility (Courtney, 2016). Understanding the level of responsibility
teachers feel towards teaching FN content would therefore appear to be important in explaining
teachers’ FNIP.
Overall, existing literature suggests primary school teachers have favourable attitudes and
beliefs about FN and FN education. However, it does not necessarily follow that teachers believe
they, themselves, should be responsible for teaching FN content. While the literature suggests
teachers’ interest in FN and the responsibility they feel to teach FN content may influence the time
they spend teaching FN content, research in this area is limited, particularly in recent decades.
2.3.2. Teachers’ Knowledge of Food and Nutrition
According to individual behaviour change theories, such as the social cognitive theory (SCT),
to perform a behaviour an individual requires certain knowledge and skills. To teach FN content,
teachers therefore require appropriate FN knowledge. Several studies from the US have explored
teachers’ FN knowledge, as well as the influence this knowledge has on teachers’ FNIP. These studies
are discussed below, after a brief overview of what FN knowledge primary school teachers might be
expected to have.
To understand whether or not the FN knowledge teachers have is adequate to teach FN
content, it is necessary to consider what teachers need to know about FN. Teachers have specialized
knowledge or training for subject speciality areas. Whilst this is less the case in primary school
teaching, FN is a speciality area that is not generally part of preservice teacher education. As FN is
often not a core subject for preservice education programs, there is a lack of guidance on what
teachers are expected to know in order to teach FN content in primary school. Previous studies that
assessed teachers’ FN knowledge have typically been guided by general population studies of FN
knowledge and the relevant school curriculum (Jones, 2013; Penner, 1981; Watts, 2009). Such
studies argue that teachers should possess knowledge of basic FN topics that adults in the general
population would be expected to have, as well as a basic understanding FN topics that are
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mentioned in school curricula. Basic FN topics that have been included in FN knowledge studies of
the general adult population include dietary guideline recommendations, nutrient sources of
common foods, diet-disease relationships, and FN label reading (Hendrie et al., 2008; Parmenter &
Wardle, 1999; Thompson et al., 2020). As outlined in Chapter 1 FN topics mentioned in the NSW
Curriculum from a nutrition and health perspective include food choices and good health, balanced
eating habits, variety of food choices, effects of nutrients on the body, fast food, energy
intake/expenditure, lifestyle risk factors, salt/sugar intake, and saturated fats (Board of Studies NSW,
2006b; ACARA, 2015b). Based on the available literature and relevant curricula documents, it could
be assumed that in order to teach FN content in primary schools, teachers require knowledge of the
following FN concepts: dietary guideline recommendations, food choices for good health, key
nutrient effects and sources, and how to make healthy food choices.
In Australia, little is known about primary school teachers’ FN knowledge. International
literature suggests the FN knowledge of primary school teachers may be less than adequate (Jones,
2013; Katsagoni et al., 2019; Kinsler et al., 2012; Rossiter et al., 2007; Soliah et al., 1983). Research in
the US identified that primary school teachers lacked knowledge of basic FN concepts including
dietary guidelines, common nutrients and their function, and diet-disease relationships (Coccia et al.,
2020; Jones, 2013; Kinsler et al., 2012; Rossiter et al., 2007; Soliah et al., 1983). Jones (2009) found
Californian teachers (n=102) had a poor understanding of key recommendations in government’s
dietary guidelines, including the recommended number of servings from the five food groups and
the effect of different nutrients on health. Similarly, in a survey of 59 primary school teachers,
Kinsler et al. (2012) found teachers had poor knowledge of food group recommendations from the
dietary guidelines. Soliah et al. (1983) found that while many teachers demonstrated an
understanding of key FN terms such as calorie, protein and carbohydrate, they had poor knowledge
of more complex concepts such as FN recommendations for different life stages and food sources for
important nutrients. Pre-service teachers also appear to have poor knowledge of basic FN concepts.
Rossiter et al. (2007), found pre-service teachers (n=102) enrolled in the final year of a bachelor of
education program had moderate to poor understanding of key FN concepts and a particularly poor
knowledge of recommendations from the dietary guidelines. Coccia et al. (2020) reported similar
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findings, with students (n= 94) enrolled in a bachelor of education program demonstrating poor
understanding of the recommended serves of fruit and vegetables and nutrient content of common
foods. Research into teachers’ FN knowledge suggests teachers may have a poor understanding of
the key concepts required to teach FN content in primary school.
Given behaviour change theories suggest knowledge is an important prerequisite for
behaviour (Bandura, 1986), whether or not poor knowledge of FN concepts influences a teacher’s
instructional practices has been of interest to researchers. A study of Kansas primary school teachers
(n=819) found FN knowledge was positively correlated with teaching FN content (Soliah et al., 1983).
However in contrast, a study of Californian teachers (n=67) found FN knowledge was not associated
with teaching FN (Jones & Zidenberg-Cherr, 2015). From the current research, it is unclear if
teachers’ FN knowledge influences their instructional practices. Understanding the relationship
between teachers’ FN knowledge and FNIP is important for developing supports to enable FN
education in primary schools.
Although it is unclear from current research whether there is a relationship between
teachers’ FN knowledge and FNIP, poor FN knowledge has been reported as a barrier to teaching FN
content by teachers (de Vlieger et al., 2019; Jones et al., 2015). In a survey of 33 primary school
teachers in Australia de Vlieger et al. (2019) reported one quarter of teachers (24.2%) identified “I
don’t know enough about FN” as a barrier to teaching FN content. In the US, just under half (44%) of
Californian primary school teachers surveyed by Jones and Zidenberg-Cherr (2015) indicated not
knowing enough about FN was a barrier to teaching the topic. Although limited, the available
literature suggests teachers perceive poor FN knowledge to be a barrier to teaching FN content.
Review of the literature from the USA suggests that many teachers lack knowledge of basic
FN concepts and that this may be a barrier to teaching FN. Further research is needed to determine
the FN knowledge of Australian primary school teachers and if their FN knowledge influences their
FNIP.
2.3.3. Teachers’ Self-Efficacy to Teach Food and Nutrition Content
Self-efficacy refers to perceptions that a behaviour can be successfully executed to bring
about a desired outcome (Bandura, 1997). In the teaching profession, self-efficacy refers to teachers’
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beliefs about their ability to promote student learning, engagement and performance (Hoy & Spero,
2005). Teacher efficacy has been associated with teaching effectiveness as well as student
motivation, student self-efficacy and student achievement (Kim & Seo, 2018; Zee & Koomen, 2016).
Literature regarding teachers’ self-efficacy to teach FN content is presented below, including the
influence of self-efficacy on teachers’ FNIP, teachers’ levels of self-efficacy to teach FN content, and
the factors that contribute to self-efficacy development.
Self-efficacy to teach FN content has been associated with the time teachers spend teaching
FN content (Brenowitz & Tuttle, 2003; Britten & Lai, 1998; Metos et al., 2019). Self-efficacy can be
understood as two sets of expectations: ‘efficacy’ and ‘outcome’. Efficacy expectations are an
individual’s beliefs that they can carry out a desired behaviour, while outcome expectations are an
individual’s beliefs that performing the behaviour would bring about the desired outcome. Together,
these are associated with teaching FN content (Brenowitz & Tuttle, 2003; Britten & Lai, 1998).
Britten (1996) found that self-efficacy to teach FN content was directly associated with time spent
teaching FN content in a survey of 324 primary school teachers. Consistent with Britten’s findings,
Brenowitz and Tuttle (2003) found teachers (n=80) with high self-efficacy to teach FN content spent
more time teaching FN content than those with low self-efficacy for teaching FN content.
Importantly, time spent teaching FN content was more strongly related to efficacy expectations than
to outcome expectations (Brenowitz & Tuttle, 2003). This suggests that, to increase the amount of
time teachers spend teaching FN content, it is particularly important to develop teachers’ belief that
they are capable of teaching FN content. More recently, Metos et al. (2019) found self-efficacy to
teach FN content was associated with the number of hours of FN content taught by Utah primary
school teachers (n=628). The available research highlights the importance of understanding and
developing teachers’ self-efficacy to teach FN content, given the relationship between teacher selfefficacy and FNIP.
To develop teachers’ self-efficacy a number of influences appear to be important, in
particular, professional development (PD) and access to appropriate resources (Carraway-Stage et
al., 2016; Fahlman et al., 2011). Fahlman et al. (2011) examined the effectiveness of FN in-service on
teachers’ self-efficacy to teach FN content and their intention to teach FN content. Participation in
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the in-service significantly increased teachers’ self-efficacy to teach FN content, as well as the
number of FN lessons they intended to teach. In a similar study, Carraway-Stage et al. (2016)
explored the impact of a one-day PD course with subsequent implementation of a food based
integrative science curriculum on primary school teachers’ self-efficacy to teach FN content.
Teachers who participated in the intervention significantly improved their overall self-efficacy to
teach FN content, with improvements in both efficacy expectations and outcome expectations. In
both studies, the PD included a pre-designed FN curriculum and resources for teachers to use in the
classroom. As appropriately designed PD appears to increase teachers’ self-efficacy to teach FN
content, it may provide an opportunity to positively influence teachers’ FNIP, including the amount
of time spent teaching FN content.
Self-efficacy to teach FN content refers to a teacher’s belief that they are capable of teaching
lessons on FN related topics and that their teaching of these topics will lead to changes in students’
FN knowledge, attitudes and/or behaviours. Self-efficacy appears to be an important influence on
the time teachers spend teaching FN content. In particular, teachers’ efficacy expectations, or their
confidence in their ability to teach FN content, appears to influence whether or not they teach FN
content. There is currently a paucity of studies exploring Australian primary school teachers’ selfefficacy to teach FN content.
2.4.

Interpersonal, Organisational, Community, and Policy Level Enablers and Constraints on
FN Instruction
Schools are complex places where a myriad of variables influence teachers’ instructional

practices. At the intrapersonal level teachers’ FN attitudes and beliefs, knowledge, and self-efficacy
may influence if, and to what extent, they teach FN content. Beyond the intrapersonal level,
influences at the interpersonal, organisational, community, and policy levels can enable or constrain
teachers’ FNIP. Many variables that influence teachers’ FNIP act across these multiple levels,
creating complex social and physical environments in which teachers practice. Presented below are
examples of variables beyond the intrapersonal level that may influence teachers’ FNIP, including
state curricula, instructional time, availability of resources and training, the school and community
environments, and school policies and practices.
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Australian teachers’ instructional practices are guided by the relevant curricula in the state
where they teach. The extent to which FN content is included in the curriculum and the relative
priority it is given compared to other content may influence teachers’ FNIP. An ‘overcrowded
curriculum’ and pressure to prioritise ‘core academic subjects’ such as literacy and numeracy are
reported to limit the time teachers feel they can allocate to teaching FN content (Clarke et al., 2017;
Lambert & Carr, 2006; Langford et al., 2015; Love et al., 2020). In an exploration of primary school
teachers’ experiences with FN education in the US, teachers felt they had to rush through FN
content due to tight schedules and core subject requirements (Hall et al., 2016). Teachers reported
that literacy and numeracy were given priority over other content like FN because they were
included in state testing and FN education was not. More broadly in health education research,
teachers have reflected that state testing drives attention to tested content, such as literacy and
numeracy, and subsequently these subjects are prioritised over health education (Cho & Nadow,
2004; de Vlieger et al., 2019; Kirkpatrick et al., 2007; Vamos et al., 2020). Overall, research suggests
that what happens at the policy level in terms of curriculum and state testing design influences
teachers’ FNIP in the classroom day-to-day.
Lack of time from an organisational or school-level perspective has also been reported as a
barrier to teaching FN content (Carraway-Stage et al., 2016; Cho & Nadow, 2004; Chrisman, 2020;
Courtney, 2016; de Vlieger et al., 2019; Fahlman et al., 2011; Hall et al., 2016; Hammerschmidt et al.,
2011; Jones et al., 2015; Woodson et al., 1995). Research has found teachers believe the time they
have to cover curriculum content, including FN content, is insufficient, with administrative tasks and
extra-curricular activities reducing classroom learning time (Courtney, 2016; de Vlieger et al., 2019).
These organisational-level tasks and processes are reported to reduce both the time teachers have
to teach FN content and the time they have to prepare FN lessons (Courtney, 2016). A recent
Australian study found a lack of time was considered the greatest barrier to teaching FN content in
primary schools (de Vlieger et al., 2019). In addition to time pressure created by a crowded
curriculum, organisational-level tasks required of teachers within a school are perceived to reduce
the time teachers can allocate to teaching FN content.
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The availability of resources, at both the education system (policy) and school (organisation)
level, appear to influence teachers’ FNIP (Aggarwal & Kakkar, 2019; Cho & Nadow, 2004; Chrisman,
2020; de Vlieger et al., 2019; Fahlman et al., 2011; Hall et al., 2016; Jones et al., 2015; Lambert &
Carr, 2006; Love et al., 2020; McCaughtry et al., 2012). One third of NSW primary school teachers
(n=33) surveyed by de Vlieger et al. (2019) cited a lack of materials as a barrier to teaching FN
content. Not only did teachers believe there were too few FN education resources available, many
teachers felt the resources that were available were out-of-date or inadequate for teaching FN
content. Similar findings have been reported elsewhere, with teachers reporting FN education
resources were: difficult to find, not aligned to current ways of learning, and/or of poor quality (Love
et al., 2020). Improving teachers’ access to appropriate resources may increase the time they spend
teaching FN content. Watts (2009) found primary school teachers who reported they had access to
adequate FN education materials spent significantly more time teaching FN content than teachers
who reported having insufficient access to resources. At both the policy and organisational level the
availability, format, style and quality of FN educational resources appear to influence teachers’ FNIP.
In addition to resource availability, access to PD influences teachers’ FNIP (Fahlman et al.,
2011; McCaughtry et al., 2012). In a study of Michigan teachers, PD was considered to be one of the
most helpful facilitators to teaching FN content (Fahlman et al., 2011). Furthermore, Jones et al.
(2015) found teachers who participated in PD on health education were two times more likely to
teach FN content compared to teachers who did not attend. The potential ability of PD to influence
teachers’ FNIP is significant given the limited FN education teachers appear to receive during their
pre-service training (Elsden-Clifton & Futter-Puati, 2015; Sadegholvad et al., 2017). McCaughtry et al.
(2012) reported over two-thirds of the 27 teachers they interviewed felt their pre-service teacher
education had left them unprepared to teach FN content. The degree to which Australian primary
school teachers feel prepared to teach FN content is not well understood, however evidence
suggests little FN education is included in university degrees for primary school teachers (ElsdenClifton & Futter-Puati, 2015). Although limited, research from the US suggests PD may increase FN
instruction in the classroom (Elsden-Clifton & Futter-Puati, 2015; Sadegholvad et al., 2017).
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While teachers’ knowledge and skills can be improved through PD, a supportive
environment is also important to facilitate teachers’ FNIP. A supportive environment appears to be
achieved when key stakeholders at the school, community, and policy levels are committed to FN
education (Courtney, 2016; Watts, 2009). This includes support for FN education from school
leadership, education administrators, and parents (Courtney, 2016; Love et al., 2020; Watts, 2009).
Teachers who report feeling supported by their school principal spend significantly more time
teaching FN content than teachers who do not feel adequately supported (Courtney, 2016; Watts,
2009). Jones (2013) found that over two-thirds of surveyed teachers felt leadership and support
from school and/or district administrators were key enablers of teaching FN content. When
stakeholders within the school or community appear not to support FN education, teachers’ FNIP
can be negatively affected. Teachers reported that it was more difficult to teach FN content when
parents/carers are not supportive of such messages (Clarke et al., 2013). Existing literature highlights
the importance of exploring teachers’ perceptions of the support they receive for FN education from
key school and community stakeholders. A perceived lack of support from such stakeholders may
influence teachers’ FNIP, including reducing the time they spend teaching FN content.
Finally, teachers’ FNIP may be influenced by policies and practices within the school
environment. Lack of consistent messaging across the school environment has been reported as a
key barrier to teaching FN content (Cho & Nadow, 2004; Love et al., 2020; Porter et al., 2018).
Teachers believe unhealthy food provision across the school, for example in the canteen or at school
events, can undermine FN messages taught in the classroom (Cho & Nadow, 2004; Love et al., 2020).
To ensure FN education is a genuine part of the school culture and messages are holistically
promoted across the school environment, some teachers have suggested FN education should be
explicitly included in school plans and supported by healthy food-related policies (Porter et al.,
2018). Exactly how teachers’ FNIP are influenced by school policies and practices needs further
investigation, however existing research suggests it is important to consider the role of school
policies and practices when trying to understand teachers’ FNIP.
Existing literature identities several influences at the interpersonal, organisational,
community, and policy levels that influence teachers’ FNIP including state curricula, time, availability
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of resources, access to professional development, and support across the school environment. While
small scale exploratory studies within Australian primary schools support these findings, a more
thorough understanding of how the school, community, and policy environments influence teachers’
FNIP is needed.
Existing literature on teachers’ FNIP reveals a range of interconnecting factors that operate
at each level of the Socio Ecological Model (SEM) to influence if and how FN content is taught. At the
interpersonal level self-efficacy appears to play a particularly significant role in shaping teachers’
FNIP, directly influencing the amount of time teachers spend teaching FN content. Teachers’ FN
attitudes, beliefs and knowledge may also play a role in influencing teachers’ FNIP, although these
relationships are less well understood. Beyond the intrapersonal level, multiple influences interact to
create a complex teaching environment which can both facilitate and constrain teachers’ FNIP.
Findings from the available research highlight the importance of exploring influences on teachers’
FNIP across each level of the SEM. This thesis aims to contribute to the research literature by
describing the influences on teachers’ FNIP. The next chapter presents the theoretical frameworks
that guided the exploration of such influences in the current study.
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Chapter Three: Theoretical frameworks
3.1.

Introduction
Chapter three presents the theoretical frameworks underpinning the study, the socio

ecological model (SEM)(McLeroy et al., 1988) and social cognitive theory (SCT)(Bandura, 1986). The
SEM acts as an overarching framework for the study, guiding the exploration of influences on
teachers’ FNIP at the intrapersonal, interpersonal, organisational, community, and policy levels. SCT
provides a theoretical perspective for understanding the specific constructs at the intrapersonal and
interpersonal levels that influence teachers’ FNIP. The chapter begins with an overview of the SEM
and the SCT, building on the information provided in Chapter 1 Introduction, before addressing the
key constructs of the SCT used in the current study. The constructs of the SCT are considered broadly
and from a more specific education perspective. Throughout the chapter the relevance of the SEM
and the SCT to the current study are detailed.
3.2.

The Socio Ecological Model (SEM)
The focus of the current study was to identify factors that influence teachers’ FNIP in

Australian primary schools. The SEM was chosen as an overarching framework to guide the study
because it provides a basis for understanding the multiple levels of influence that shape teachers’
instructional practices (Glanz et al., 2015; Langille & Rodgers, 2010). The SEM is one of several
ecological models, which, as applied in behavioural and social sciences, focus on the nature of
people’s transactions with their physical and sociocultural environments (Glanz et al., 2015; Stokols,
1992). Ecological models are distinct from behavioural theories that focus on individual
characteristics and proximal social influences, due to their inclusion of community, environmental,
and policy level influences on behaviour (Glanz et al., 2015).
The SEM emerged from the work of a number of researchers including Bronfenbrenner
(1977) and Mcleroy et al. (1979). Bronfenbrenner proposed that human behaviour was influenced by
interrelated factors that operate at different levels – the micro-, meso-, and exo-systems. Mcleroy et
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al. built on Bronfenbrenner’s work to develop a version of the SEM, shown in Figure 1, that
identified five levels of influence on behaviour: intrapersonal, interpersonal, organisational,
community, and policy. The intrapersonal level is at the centre of the SEM and includes individual
characteristics that can influence behaviour such as attitudes, beliefs, educational level, knowledge,
skills, and demographics (McLeroy et al., 1988). The interpersonal level describes interactions in an
individual’s social environment, for example with family, friends, or colleagues, that influence
behaviour (McLeroy et al., 1988). The organisational environment in which a behaviour is
performed, for example, a work place, school, or institution, will also influence an individual’s
behaviour (McLeroy et al., 1988). Similarly, the community that an individual operates in, including
the attitudes, beliefs, culture of the community, and interactions between groups and institutions
within the community, influence behaviour (McLeroy et al., 1988). Finally, the policy level of the SEM
accounts for the policies and regulations that affect individuals and the organisations in which they
function (McLeroy et al., 1988).
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Figure 1
The Socio Ecological Model

Note. Adapted from “The Social Ecological Model” by the Centre for Disease Control and Prevention (CDC),
2017, retrieved January 7 2021, https://www.cdc.gov/nccdphp/dnpao/state-local-programs/healthequity/framing-the-issue.html. Copyright 2017 by the CDC.

The central proposition of the SEM is that influences at both the individual level and
environmental and policy levels shape behaviour (Glanz et al., 2015). As a result, no single variable
will change behaviour, rather behaviour change is a complex process and involves the interaction of
multiple variables across the intrapersonal, interpersonal, organisational, community, and policy
levels (Parnell, 2016; Stokols, 1996). This is represented by the overlapping circles in Figure 1, which
emphasise that behaviour is influenced by each level of the SEM and the interactions between
variables at each level (Parnell, 2016). The interaction between levels means that variables work
together to influence behaviour. In workplace physical activity promotion, for example, the social
support an employee receives for exercise from a co-worker may positively or negatively interact
with the availability of exercise equipment or facilities within the worksite, leading to the employee
either increasing or decreasing their physical activity levels (Glanz, 2016).
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There is general consensus that ecological models are useful frameworks for conceptualising
multiple levels of influence on behaviours (Glanz et al., 2015), and the SEM has been used widely in
health promotion research to understand the influences on behaviours such as healthy eating and
physical activity (Glanz et al., 2015; Golden & Earp, 2012). The SEM has also been used in
educational research to explore the influences on teachers’ health education instructional practices,
in particular physical education (Goh et al., 2013; Langille & Rodgers, 2010; Quarmby et al., 2019). At
the intrapersonal level, research has found teachers’ implementation of physical activity education is
hindered by: a reported lack of relevant content knowledge, poor self-efficacy to teach physical
activity, and negative attitudes towards physical activity education (Quarmby et al., 2019; Webster
et al., 2013). At the interpersonal level, support from peers and pupil behaviour influence teachers’
implementation of physical activity education (Quarmby et al., 2019). Within the school
environment, i.e. the organisational level, the physical school environment, availability of resources,
the school culture, and commitment from school leadership can either enable or constrain teachers’
implementation of physical activity education (Langille & Rodgers, 2010; Quarmby et al., 2019;
Webster et al., 2013). Implementation of physical activity education by teachers is further impacted
by the views and expectations of parents, with expectations to prioritise subjects such as Literacy
and Numeracy a key barrier to physical activity education (Quarmby et al., 2019). Finally, at the
policy level, how physical activity is incorporated into state curricula, the expectations and views of
education agencies, and state policies on physical activity in schools influence the extent to which
physical activity education is implemented (Langille & Rodgers, 2010; Quarmby et al., 2019).
Although the SEM has been used in several studies exploring teachers’ physical activity
instructional practices, no studies were located in which the SEM was specifically used to explore
teachers’ FNIP. Many of the variables at each level of the SEM that influence teachers’ physical
activity instructional practices however, are also known to influence teachers’ FNIP (Courtney, 2016;
de Vlieger et al., 2019; Hall, 2015; Jones, 2013). The SEM was therefore seen as a useful framework
through which to explore influences on teachers’ FNIP in the current study. The SEM was used to
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capture the multiple levels of influence that shape teachers’ FNIP, from intrapersonal to policy
influences on teachers’ FNIP, and the interactions between these influences.
While the SEM encourages researchers to consider the multiple levels of influence on
behaviour, like other ecological models, the SEM does not specifically identify or explain individual
constructs within each level of influence that impact behaviour (Glanz et al., 2015). Theoretical
perspectives from other models and theories that provide such insights are therefore often used in
conjunction with the SEM in research (Glanz et al., 2015). In particular, applications of the SEM often
integrate principles from intra-and inter-personal theories of behaviour such as Social Cognitive
Theory (SCT)(Glanz et al., 2015). The SCT provides insight into the specific constructs at the intraand inter-personal levels that influence behaviour, including how these constructs are expected to
influence behaviour and the relative importance of each construct (Glanz et al., 2015). To allow
exploration of specific intra-and inter-personal level constructs that influence teachers’ FNIP, a social
cognitive perspective was embedded within the overarching SEM framework of the current study.
3.3.

The Social Cognitive Theory (SCT)
Bandura’s (1986) SCT is widely used in education research to understand influences at the

intra- and inter-personal levels that shape teachers’ instructional practices (An & Meaney, 2015;
Dellinger et al., 2008; Hivner et al., 2019; Kupolati et al., 2018). The SCT aims to explain how human
behaviours develop, how they are maintained, and through what processes they can be modified
(Bandura, 1986). To do this, SCT integrates concepts and processes from a number of different
models of behaviour change, including cognitive, behaviourist, and emotional models (Glanz, 2001).
SCT proposes that human behaviour stems from a dynamic interaction of individual, behavioural,
and environmental influences (Glanz et al., 2015). This dynamic interaction is referred to as
reciprocal determinism and is shown in Figure 2. As seen in the figure, individual factors,
environmental factors and behaviour continuously interact, influencing and being influenced by the
other factors (Bandura, 1999; LaMorte, 2019). To understand behaviour therefore, influences at
both the individual and environmental levels must be considered, as well as how these influences
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interact with each other (LaMorte, 2019). The specific influences at the individual, environmental,
and behavioural levels that shape behaviour include several constructs that were used in the current
study to investigate if and how they influence teachers’ FNIP. These constructs and their relevance
to the current study are reviewed in the following section.
Figure 2
Reciprocal Determinism in Social Cognitive Theory

Note. Reciprocal determinism explains human behaviour as the result of the dynamic bidirectional interplay
between individual, behavioural, and environmental influences. Adapted from “Social Foundations of Thought
and Action” by A. Bandura, 1986, Copyright 1986 by Pearson Education, Inc. publishing as Prentice Hall Upper
Saddle River, NJ.

3.4.

Constructs of the SCT Used in the Study
Several constructs at the individual and environmental levels of the SCT have been shown to

influence teachers’ FNIP. At the individual level behavioural capabilities, outcome expectations, and
self-efficacy are potential influences on teacher practice (Britten & Lai, 1998; Penner & Kolasa, 1983;
Soliah et al., 1983), and thus considered important to explore in the current study. At the
environmental level, research suggests normative beliefs, social support, and barriers and
opportunities (de Vlieger et al., 2019; Hall et al., 2016; Jones & Zidenberg-Cherr, 2015) may influence
teachers’ FNIP, therefore their inclusion in the study was important.
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3.4.1. Individual Level Influences
At the individual level, the SCT identifies three key influences that are important
determinants of behaviour: behavioural capability, outcome expectations, and self-efficacy.
Behavioural capabilities include the essential knowledge and skills an individual requires to perform
a given behaviour. Thus, and according to the SCT, teachers require relevant knowledge and skills to
be able to teach FN content. Although few studies have investigated whether there is a statistical
association between primary school teachers’ FN knowledge and their FNIP, many primary school
teachers see lack of FN knowledge as a barrier to teaching FN content (de Vlieger et al., 2019; Jones
et al., 2015; Snelling et al., 2013; Snelling et al., 2012). While knowledge is an important influence on
behaviour, Bandura (2004) described it as a ‘precondition for behaviour change’, emphasising that
generally knowledge alone is insufficient to change behaviour (Glanz et al., 2015). In addition to
knowledge, an individual’s outcome expectations and self-efficacy must support a behaviour for it to
be performed (Bandura, 2004).
Outcome expectations, as defined by Bandura (1986), are a person’s beliefs that performing
a given behaviour will lead to certain outcomes. The premise of outcome expectations is that an
individual’s perception about the likely outcome of a behaviour influences whether or not the
behaviour will be performed. In FN education, if a teacher believes their teaching FN content will
lead to changes in students’ knowledge and behaviour regarding FN, they are more likely to spend
time teaching this content than if they do not believe their teaching efforts will lead to such
outcomes (Brenowitz & Tuttle, 2003). According to the SCT, a person must also value the expected
outcome of a behaviour if they are to perform it. Essentially, SCT says that the level of importance a
person places on that outcome—from unimportant to highly important—further influences the
likelihood they will perform a behaviour. Research suggests that teachers who believe it is important
to teach FN content in schools spend more time teaching FN content compared to teachers who do
not share this belief (Courtney, 2016).
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While the SCT emphasises the importance of behavioural capability and outcome
expectations in influencing behaviour, it places even greater emphasis on the role of self-efficacy
(Glanz et al., 2015). Self-efficacy, according to the SCT, is one’s perceived performance capabilities in
a given situation or activity (Bandura, 1997). Bandura contends that for an individual to perform a
given behaviour, he/she must believe him/herself capable of performing the behaviour and bringing
about the desired outcome. Self-efficacy has been described as the “unifying and seminal construct
of SCT” (Glanz et al., 2015, p. 162), due to its ability to impact behaviour both directly and indirectly.
Self-efficacy impacts behaviour indirectly by influencing other constructs such as goal-setting and
outcome expectations, as modelled in Figure 3. Self-efficacy can influence the goals a person sets,
how much effort is put toward that goal, how facilitators or impediments are viewed, and thus,
outcomes expectations (Bandura, 2001, 2004). Importantly, all of these can influence behaviour.
Figure 3
Pathways Through Which Self-Efficacy Influences Behaviour According to the Social Cognitive Theory

Note. Adapted from “Health Promotion by Social Cognitive Means” by A. Bandura, 2004, Health Education &
Behaviour, 31(2), p. 146 (https://doi.org/10.1177%2F1090198104263660). Copyright 2004 by Society for
Public Health Education.

Self-efficacy as a theoretical construct has been widely used to direct educational research
that has sought to understand influences on teachers’ instructional practices (Britten, 1996).
Dellinger et al. (2008) adapted Bandura’s (1986) definition of self-efficacy to specifically relate to the
school setting, defining it as "a teacher's individual beliefs in their capabilities to perform specific
teaching tasks at a specified level of quality in a specified situation" (p. 752). In relation to FN
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education, teachers have self-efficacy to teach FN content when they believe they have the
knowledge and skills to teach FN concepts effectively and when they believe their teaching of FN
content will bring about changes in students’ FN related interests, attitudes, knowledge, and
behaviour. There is a direct relationship between self-efficacy to teach FN content and the time
spent teaching FN content by teachers (Brenowitz & Tuttle, 2003; Britten & Lai, 1998; Metos et al.,
2019).
Given the extent to which self-efficacy influences behaviour, it is important to consider how
self-efficacy for a particular behaviour can be developed. Bandura (1997) identifies four primary
ways in which a person’s self-efficacy for a behaviour or task is developed: previous mastery
experiences, vicarious experience, social persuasion, and emotional arousal.
Previous mastery experiences refer to the idea that self-efficacy is influenced by a previous
experience with a particular task in which a person has succeeded and/or failed. A positive previous
mastery experience will generally increase self-efficacy for a task. Professional development that
supports mastery experiences has been shown to increase teacher self-efficacy for classroom related
practices, such as implementing a new reading strategy (Darling-Hammond et al., 2017; TschannenMoran & McMaster, 2009).
Self-efficacy is also developed through vicarious experience—in which a person sees other
people around them succeeding or failing at a task. A person’s belief that they have the capabilities
to perform a task is increased if they see a person similar to themselves succeeding at the particular
task (Bandura, 1977).
Thirdly, self-efficacy development is influenced by social persuasion, support, and
reinforcement. For example, if someone is directly encouraged or discouraged to perform a task
from a socially desirable individual, their self-efficacy is affected. From a teaching perspective the
behaviour, attitudes, and perspectives of influential role models such as principals or senior staff
influence the behaviour and practice of more junior staff (Webster et al., 2012).
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Emotional arousal in response to a task is the final major influence on self-efficacy
formation. A negative emotion can lower self-efficacy by acting as a cue for potential failure, while a
positive emotion can have the opposite effect. Bandura (1997) emphasises that the importance and
strength of previous mastery experiences, vicarious experience, social persuasion, and emotional
arousal vary, and among these, previous mastery experiences having the strongest influence on selfefficacy development.
Along with self-efficacy, behavioural capabilities and outcome expectations act at the
intrapersonal level to influence individual behaviour (Bandura, 2004). To perform a given behaviour
an individual not only requires certain knowledge and skills (e.g. behavioural capabilities), but they
must also believe that performing the behaviour will lead to particular desirable outcomes (Bandura,
1986). To understand the influences on teachers’ FNIP, it was therefore important to explore
teachers’ FN knowledge (Research Question 3) and their outcome expectations (Research Question
4) related to teaching FN content, in the current study. Furthermore, while behavioural capabilities
and outcome expectations are important prerequisites for behaviour, SCT stipulates that an
individual is unlikely to perform a behaviour unless they believe they are capable of performing this
behaviour and bringing about the expected outcome. In other words, the behaviour is unlikely
unless the individual has self-efficacy to perform the behaviour. Understanding teachers’ selfefficacy to teach FN content therefore was an essential component of the current study and the
focus of Research Question 4. Self-efficacy is a unifying construct of SCT, both being influenced by
other constructs, such as knowledge, and by influencing other constructs, such as outcome
expectations. The dynamic interplay between the constructs and the centrality of self-efficacy to
behaviour was important in the interpretation phase of the study. Data were considered in light of
how each construct might influence teachers’ FNIP, as well as how the interaction between
constructs might shape teachers’ practices.
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3.4.2. Environmental Level Influences
Along with behavioural capability, outcome expectations, and self-efficacy, the SCT
maintains that behaviour is influenced by factors within an individual’s social environment (Bandura,
2004). When referring to environmental influences on behaviour, SCT focuses on factors within a
person’s proximal social environment (Glanz et al., 2015; LaMorte, 2019), as opposed to factors at
an organisational or policy level or within the physical environment. SCT emphasises that individuals
will not change behaviours unless the social environment in which they operate supports the new
behaviour (Bandura, 2008; Glanz et al., 2015). Normative beliefs and social support are two factors
within the proximal social environment that may influence teachers’ FNIP.
Normative beliefs refer to cultural norms and beliefs about the social acceptability and
perceived prevalence of a behaviour (Glanz et al., 2015). A behaviour that is perceived to violate a
social norm brings negative consequences, whereas a behaviour that meets a socially valued norm is
positively rewarded. The more an individual believes a given behaviour is approved, encouraged, or
supported by their social environment, the more they are likely to perform the behaviour. Teachers
are thus more likely to prioritise teaching subject content that is included in state testing and that is
given the most attention or emphasis by key players within the education system, for example
school principals or the Department of Education, compared to subjects which are not given the
same attention or social emphasis (Kirkpatrick et al., 2007).
Social support is also critical to influencing behaviour at the environmental level. Social
support both directly influences the likelihood a behaviour will be performed and also indirectly
causes this increased likelihood by contributing to perceived self-efficacy (Glanz et al., 2015). From a
social cognitive perspective, social support refers to the ways in which interpersonal relationships
promote or support an individual to perform a behaviour (Glanz et al., 2015).
Facilitation is one type of social support that can influence behaviour (Bandura, 1998).
Bandura described facilitation as the provision of structures or resources that enable behaviours or
make them easier to perform. Facilitation can work by removing a barrier to performing a behaviour,
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so that the individual feels empowered to perform the behaviour. There are many examples of how
behaviour can be influenced by facilitation, for example, providing teacher PD, administrative
support, and resources are three common forms of social support that can empower teachers to
teach a particular topic area, including FN content (Fahlman et al., 2011; Watts, 2009).
Another form of social support that can influence teachers’ instructional practices is esteem
support. Esteem support refers to the validation of beliefs and actions that encourage an individual
to perform a given behaviour (Glanz et al., 2015) such as support for FN education by school
leadership and education administrators that enables teachers’ FNIP (Jones, 2013).
The social environment in which an individual operates can both facilitate and constrain
behaviour. If an individual’s social environment approves and supports a given behaviour it is more
likely to be performed than if the behaviour is seen as socially unacceptable or undesirable (Glanz et
al., 2015). Furthermore, behaviour will be influenced by social supports that are available in the
environment. Provision of supportive factors will facilitate a behaviour, for example the provision of
teacher education and training, while the behaviour will be more difficult without such supports
(Bandura, 1998; Jones & Zidenberg-Cherr, 2015). In the current study, Research Question 5 sought
to understand the influence of teachers’ social environments on their FNIP. Given the SCT
emphasises that behaviour is the result of a dynamic interplay between constructs at both the
individual and environmental levels, it was important to interpret data related to both individual
constructs (Research Questions 2, 3, 4) and environmental constructs (Research Question 5), to
provide a holistic view of the influences on teachers’ FNIP.
3.5.

Summary of the SEM and the SCT in the Study
In summary, the SEM was used in the current study to highlight the multiple levels of

influence that shape teachers’ FNIP and the SCT provided specific insights on the constructs at the
inter- and intra- personal level that determine teachers’ FNIP. Both the SEM and the SCT guided the
development of the study questions and data collection instruments, as well as providing theoretical
lenses for understanding and interpreting the study findings.

38

Chapter Four: Methodology and Research Design
4.1.

Introduction
This chapter presents the study’s philosophical underpinnings, ethical considerations,

methodological approach, and research design. Data collection and analysis methods are also
presented. The aim of the study was to investigate the influences on primary school teachers’ food
and nutrition instructional practices (FNIP). Influences at the intrapersonal, interpersonal,
organisational, community, and policy level were explored, drawing on relevant constructs from the
socio ecological model (SEM) and social cognitive theory (SCT). To achieve the study aims, a mixedmethod approach, utilising both quantitative and qualitative data collection and analysis techniques,
was employed. The qualitative phase of the study was underpinned by a critical realist perspective
as described below.
4.2.

Ontology and Epistemology
The current study took a critical realist perspective, informed by the aim of the study and my

own beliefs. Critical realism brings together realist ontology with constructivist epistemology and
explains phenomena through the voices and thoughts of the people experiencing it (Archer et al.,
1998; Carrad, 2019; Frank et al., 2020; Maxwell, 2012). Realism holds that a real or true world exists,
while constructivism describes how people construct meaning through interpretation of the world as
they interact in and with the phenomenon (Crotty, 1998). Taking a critical realist position, seemingly
contradictory meanings or understandings of phenomena can therefore exist at one time (Carrad,
2019). As the current study sought to explore the influences on primary school teachers’ FNIP, a
constructivist position was relevant to understand FN education through the experiences of primary
school teachers. The constructivist lens helped to understand teachers’ perspectives and views of FN
education, including how these perspectives and views have developed over time and through their
own teaching experiences (Frank et al., 2020).
Hoddy (2019) explains that “critical realist enquiry aims to develop causal explanations that
map the components of a social phenomenon across stratified reality, spelling out what the relevant
objects, structures, mechanisms and conditions are to that phenomenon” (p.113). By examining and
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interpreting the experiences, perspectives, and views of teachers in the study, the research sought
to develop causal explanations about the influences on primary school teachers’ FNIP. Insights into
why specific causal explanations exist and how they operate were drawn from the SCT.
In the current study critical realism was also relevant to understanding the influence of
context on the casual mechanisms that shape teachers’ FNIP (Clark et al., 2007). This is because
critical realism acknowledges that phenomena operate within open systems and, therefore,
outcomes are affected by different geographical, historical, social, cultural, and physical contextual
factors (Clark et al., 2007; Sayer, 2000). From an education perspective, different classroom, school,
education sector, and community contexts may influence teachers’ instructional practices. Taking a
critical realist perspective was useful to understand how these different contexts influence the
casual mechanisms that shape teachers’ FNIP.
4.3.

Methodology
The study utilised a convergent mixed-methods design, applying both quantitative and

qualitative methods to explore influences on teachers’ FNIP. In the quantitative phase of the
research a survey collected self-reported information from teachers on their FN attitudes and
beliefs, knowledge, self-efficacy, and instructional practices. Meanwhile, interviews in the qualitative
phase of the research explored teachers’ perceptions of enablers and barriers influencing their FNIP.
The qualitative phase of the research also sought further information on teachers’ FN attitudes and
beliefs and their FNIP.
A mixed-methods research design is a procedure for gathering, analysing, and ‘mixing’ both
quantitative and qualitative data within the same study (Creswell, 2015; Tashakkori & Teddlie,
2010). Mixed methods research “combines theoretical and/or technical aspects of quantitative and
qualitative research” (Rocco et al. 2003, p19.) Critically, mixed-methods research aims to not simply
treat the different research approaches in isolation within a single study, but rather to integrate
quantitative and qualitative data, such that the methods build on each other and provide a more
comprehensive understanding of the research problem compared to that provided by one source
alone (Creswell & Creswell, 2018; Creswell & Plano Clark, 2011; Rocco et al., 2003; Teddlie &
Tashakkori, 2008).
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Combining quantitative and qualitative methods can enhance a research study through
triangulation and complementarity, both of which influenced the methodology of the current study
(Greene et al., 1989). The aim of triangulation in mixed methods research is to use both quantitative
and qualitative methods to produce data to corroborate findings on a particular concept or topic.
Achieving such corroboration helps to reduce method bias and increase study validity (Greene et al.,
1989). The current study used triangulation to explore teachers’ FNIP, FN attitudes and beliefs and
perceived barriers and enablers to teaching FN content through the collection of data using both
survey and interview. This process of triangulation used interview data to help interpret the
quantitative survey data. Given there is limited research on FN education in Australian primary
schools, increasing the validity of findings was particularly important to understanding factors that
influence teachers’ FNIP and advancing the research field.
In contrast to triangulation, complementarity uses quantitative and qualitative methods to
explore overlapping but different aspects of a construct or problem. In this way, complementarity
helps to elaborate on research findings produced by one method and develops a deeper and more
comprehensive understanding of a topic (Greene et al., 1989). Based on the principle of
complementarity the current study was designed to draw out different understandings of the
influences on teachers’ FNIP through the use of different methods. The study collected quantitative
data that focused on intrapersonal influences on teachers’ FNIP and complemented this with
qualitative explorations of teachers’ experiences of teaching FN content and their perceptions of
enablers and barriers at the interpersonal, organisational, community, and policy levels that
influence their FNIP. This complementarity enabled the researcher to identify potential underlying
contextual factors that influence teachers’ FNIP.
The use of a mixed-methods approach with a critical realist perspective, as in the current
study, is supported in the literature. While critical realism is not aligned to any specific research
methodology (Fletcher 2017; Welch et al. 2011), the overlap between realist ontology and
constructivist epistemology provides a basis for spanning the philosophical and methodological
differences of quantitative and qualitative methods (Carrad, 2019)(Maxwell 2012). Downward and
Mearman (2007) support the use of mixed-method design for studies adopting a critical realist
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perspective, arguing the inferential process used in critical realism is akin to mixed-methods
triangulation. Furthermore, Zachariadis et al. (2013) argue that, while quantitative methods provide
value through generating descriptive data of a concept or topic, qualitative methods complement
quantitative data through the provision of explanations for the causal mechanisms of phenomena.
As outlined above, the critical realist perspective taken in the current study, as well as the
nature of the research questions, made mixed-methods research an appropriate choice of
methodology for the current study.
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4.4.

Study Design
This section describes the two phases of the research. An overview of each phase, including

the research questions addressed and data sources used is provided in Table 1.
Table 1
Overview of Research Phases
Phase

Purpose of Phase

Quantitative

To explore primary
school teachers’ FNIP,
FN attitudes and
beliefs, knowledge,
and self-efficacy to
teach FN content

Research questions
1.
2.

3.

4.

5.

Qualitative

To explore primary
school teachers’
experiences and
perceptions of FN
education, including
teachers’ FNIP, FN
attitudes and beliefs,
and perceptions of
influences that enable
or constrain their
FNIP

1,2,5

What are teachers’ FNIP?
What are primary school
teachers’ attitudes and
beliefs about FN and FN
education?
What is the FN knowledge
of primary school
teachers?
What are primary school
teachers’ levels of selfefficacy to teach FN?
What do teachers
perceive as key enablers
and barriers to FN
instruction?

Key data
source
Survey

Contextual
information
N/A

Interviews

The
qualitative
phase of the
study was
completed as
part of an
evaluation of
the NSW
Government’s
Live Life Well
@ School
initiative

Note. FNIP = food and nutrition instructional practices; FN = food and nutrition.

The quantitative phase of the research involved four key stages: survey instrument
development; testing and refinement of survey instrument, including expert panel review and pilot
study; recruitment and survey administration; and data analysis. The qualitative phase of the
research also involved four key stages: interview guide development; testing and refinement of the
interview guides, including expert panel review; recruitment and collection of interview data; and
data analysis. An overview of the key stages in each phase is provided in Figure 4.
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Figure 4

Survey instrument development

Interview guide development

Expert review and pilot study →
refinement of survey instrument

Expert review of interview guides
→ refinement

Recruitment and survey
administration
Analysis of survey data

Qualitative
Phase

Quantitative
Phase

Overview of the Key Stages in Each Phase of the Research

Recruitment and collection of
interview data
Analysis of interview data

Overall interpretation of survey and interview data

4.4.1. Research Setting and Participants
The current study focused on primary school teachers (Kindergarten to year 6) in NSW,
Australia. This population was chosen as there is limited research on Australian primary school
teachers’ FNIP and therefore the factors that influence their instructional practices are not well
understood. Because primary school curricula changes between Australian states and territories, the
study focused specifically on NSW primary school teachers. Focusing the study within one state
ensured all participants followed the same curricula and needed to meet the same requirements in
terms of teaching FN content. For the quantitative phase of the study specifically, all NSW primary
school teachers were eligible to participate in the survey. For the qualitative phase, which was
completed as part of a larger research project with the NSW Ministry of Health, potential
participants for the interviews included K-6 classroom teachers and school principals from schools
who participated in the LLW@S program.
4.5.

Quantitative Phase Methods
The quantitative phase of the study sought to understand teachers’ knowledge of, attitudes

and beliefs about, and self-efficacy to teach FN and explored their FNIP including if, and how, they
teach FN content. As recommended by Creswell and Creswell (2018) a cross sectional survey was
used to gather this information. The use of a survey allowed participation of a large number of
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teachers from across NSW due to the cost effectiveness of survey as a data collection method
(Creswell & Creswell, 2018; Punch, 2003). Surveys also offer flexibility of delivery, for example, they
can be administered online, in the mail, or face-to-face. Surveys have proven ideal for gathering data
from populations such as teachers, who are hard to research due to the demands of their work, and
have been a popular data collection method in previous research exploring teachers’ FNIP (Courtney,
2016; de Vlieger et al., 2019; Jones & Zidenberg-Cherr, 2015; Watts et al., 2012). The survey
instrument development (Sub-Section 4.5.1.) including expert panel review (Sub-Section 4.5.2.) and
pilot study (Sub-Section 4.5.3.), participant sampling (Sub-Section 4.5.4.), and recruitment and data
collection processes (Sub-Section 4.5.5.) are detailed below.
4.5.1. Instrument Development
As there was limited data available in the literature on Australian teachers’ FNIP upon which
to develop a targeted survey, the survey developed for the current study was exploratory in nature.
To ensure the survey instrument was appropriate for use with the target population, the instrument
was reviewed by an expert panel (described in Sub-Section 4.5.2.) and a small pilot study was
completed (described in Sub-Section 4.5.3.). The survey was developed from four previously
validated and relevant survey instruments (Creswell & Plano Clark, 2011). A key advantage of using
this approach to instrument development is that it helped ensure content validity—the extent to
which survey questions measured the intended concepts (Aday & Cornelius, 2006). A review of the
literature identified four existing survey instruments that were relevant to the current study and had
been previously validated. The relevant tools were:
-

Two general FN knowledge questionnaires validated for use with adult populations in
Australia (Hendrie et al., 2008) and the United Kingdom (Kliemann et al., 2016)

-

A FN-teaching self-efficacy scale validated for use with primary school teachers in
Maryland, USA (Brenowitz & Tuttle, 2003)

-

A scale validated to assess attitudes and beliefs about 1) FN and 2) FN education in
secondary school teachers in Michigan, USA (Penner & Kolasa, 1983)

The survey instrument was compiled using items from the four tools described above in consultation
with the academic supervisors of the current study. The process of choosing and developing survey
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items is detailed below, presented under the five sections that constitute the final survey
instrument. An overview of the final survey instrument is provided in Table 2, including how specific
sections of the survey relate to the study’s theoretical frameworks. As shown in the table, four of the
five survey sections corresponded to the study’s research questions, with reference made to the
theoretical constructs underpinning that section. The remaining section sought participant
demographic information. The final survey used in the study is provided in Appendix A.
Table 2
Overview of Survey Instrument
Survey
section
1

2

3

4

5

Purpose of section

To collect demographic
characteristics and
teaching background of
participants
To explore participants’
attitudes and beliefs about
FN and FN education
To explore participants’
self-efficacy to teach FN
content
To explore teachers’ FNIP
and their perceptions of
enablers and barriers that
influence FN instruction

To explore teachers’ FN
knowledge

Corresponding
Theoretical
research
framework
question
links
N/A
N/A

2

4

1

3

Exploring individual
cognitive
influences (SCT)
Exploring individual
cognitive
influences (SCT)
Exploring
environmental
influences at the
intrapersonal,
interpersonal,
organisational,
community, and
policy levels
Exploring individual
cognitive
influences (SCT)

Tools used to develop
survey section
N/A

FN attitude and belief scale
(Penner, 1981)
Nutrition Teaching SelfEfficacy Scale (Brenowitz &
Tuttle, 2003)
Questionnaire to assess
nutrition education in
Californian primary schools
(Jones et al., 2015)
Questionnaire to assess
nutrition education in New
York State primary schools
(Watts, 2009)
General Nutrition
Knowledge Questionnaire
(Hendrie et al., 2008)

General Nutrition
Knowledge Questionnaire
(Kliemann et al., 2016)
Note. FN = food and nutrition; FNIP = food and nutrition instructional practices; SCT = social cognitive theory.

Section 1: Demographic Characteristics and Teaching Background. Questions were
designed to capture demographic characteristics and teaching background information that were
deemed relevant to understanding teachers’ FN attitudes and beliefs, knowledge, self-efficacy, and
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their FNIP. Questions in Section One included: age, gender, teacher type (classroom fulltime;
classroom casual; principal teaching; principal non-teaching; specialist teacher), year level/s taught,
and years of teaching experience.
Section 2: FN Attitudes and Beliefs. According to the SEM and the SCT behaviour is
influenced by an individual’s characteristics, such as their attitudes and beliefs. Section Two of the
survey explored teachers’ attitudes and beliefs related to FN and FN education using a scale adapted
from Penner and Kolasa (1983). The original scale included 48 Likert statements for assessing
teachers’ attitudes and beliefs about FN in their own lives i.e. personal FN (16 items) and teaching
FN content in schools (32 items). Statements covered a range of areas issues shown in Table 3, with
participants indicating their level of agreement with each statement on a 5-point Likert scale from
‘strongly agree’ to ‘strongly disagree’.
Table 3
Overview of Issues Explored in the Food and Nutrition Attitude and Belief Scale Developed by Penner
and Kolasa (1983)
Attitudes and beliefs about personal food and nutrition
Weight control
Impact of eating habits on health
Shopping/consumer interest
Attitudes and beliefs about teaching food and nutrition content in school
Importance of teaching FN content in school
Responsibility for teaching FN content
Time dedicated to teaching FN content
Impact of teaching FN content on student behaviour
Teachers as role models
Teacher preparation
Resources and subject/grades
Student interest in FN
Note. FN = food and nutrition.

The adapted version of the scale used in the current study assessed teachers’ attitudes and beliefs
about personal FN and teaching FN content in schools, however the number of statements in each
category was reduced to focus on teachers’ attitudes and beliefs about: the impact of diet on health
(2 items), the importance of teaching FN content in school (1 item), responsibility to teach FN
content (2 items), time dedicated to teaching FN content (1 item), and teachers as role models (1
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item). Participants responded to the 7 items on a 5-point Likert scale from ‘strongly agree’ to
‘strongly disagree’. Statements related to the impact of teaching FN content on student behaviour,
teacher preparation, resources and subject grades, and student interest in FN were not included in
the adapted version of tool used in this section of the survey, as teachers’ beliefs in these areas were
assessed in sections 3 and 4 of the survey. Furthermore, statements related to teachers’ beliefs
about weight control and food shopping were not included in the adapted version of the tool used in
the current study as they were outside the focus of the study.
Section 3: Self-efficacy to Teach FN Content. To explore teachers’ beliefs regarding their
capabilities to teach FN content, the SCT construct self-efficacy was assessed in Section 3 of the
survey using a modified version of the Nutrition-Teaching Self-Efficacy Scale (NTSES)(Brenowitz &
Tuttle, 2003). The original NTSES employed a 4-point Likert scale (possible responses ranging from
‘not at all confident’ to ‘very confident’) and included 20 items to assess efficacy and outcome
expectations, related to teaching FN content. The modified version of the NTSES used in the current
study included a 3-point Likert scale (possible answers ranging from ‘not at all confident’ to
‘confident’) and 14 items to assess efficacy and outcome expectations.
The original NTSES included 10 items related to FN content teachers would be expected to
cover in primary schools in Maryland, USA. For the scale used in the current study this was reduced
to 5 items that covered key FN concepts included in the NSW curriculum. Furthermore, one item,
which asked teachers how confident they were that teaching more hours of FN content would have
a greater impact on students’ FN knowledge, attitudes, and behaviours, was removed from the
outcome expectation section of the original NTSES. The usefulness of teachers’ responses to this
item was considered low as the NSW curriculum does not specify a specific amount of time teachers
should allocate to FN content, and increased teaching time does not align with the amount of
content delivered.
The Likert scale used in the original NTSES was changed from 4-items to 3-items (with ‘very
confident’ removed) to make the scale quicker and easier for participants to respond to (Jacoby &
Matell, 1971). The likelihood of validity being reduced due to the change in scale was deemed low
because scores were averaged across multiple items within the scale and across the study
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population, rather than reporting scores for individual items and participants (Jacoby & Matell, 1971;
Lehmann & Hulbert, 1972).
Section 4: FNIP. Section Four of the survey included 13 items to investigate teachers’ FNIP.
Teachers’ perceptions of influences on FN instruction were also explored, with possible responses
framed to capture influences across each level of the SEM. All questions in this section had been
used in previous doctoral research studies that surveyed the FNIP of primary school teachers (Jones,
2013; Watts, 2009). Minor wording changes were made to several of these questions to make them
appropriate to the teaching context in NSW, Australia. For example, Question 22 asked participants
where they source information when planning a lesson on FN, the answer options were modified to
include sources relevant to the NSW context.
For teachers who answered “yes” to teaching FN content (Question 10), additional questions
opened to ask them about their instructional practices according to: time spent teaching FN content
(Questions 11 and 12); topics covered when teaching FN content (Question 13); integration of FN
content into Key Learning Areas of the curriculum (Question 14); and use of school food gardens for
teaching FN content (Questions 15 and 16). Teachers who responded “no” to teaching FN skipped
questions about instructional practices and re-joined the survey at Question 17. Questions 17 to 22
sought information regarding: whether teachers had completed professional development (PD) on
FN (Question 17); barriers to and potential enablers of FNIP (Questions 18 and 20); participation in
school health programs (Question 19); preparedness to teach FN content (Question 21); and where
teachers sourced information when planning lessons about FN (Question 22).
Section 5: FN Knowledge. The final section of the survey aimed to explore teachers’
behavioural capabilities (SCT) related to FN, specifically teachers’ levels of FN knowledge. The
section included a FN knowledge questionnaire adapted from two versions (Hendrie et al., 2008;
Kliemann et al., 2016) of the General Nutrition Knowledge Questionnaire (GNKQ). The GNKQ was
originally developed in the UK in 1999 (Parmenter & Wardle, 1999) and modified by Hendrie (2008)
to suit the Australian Dietary Guidelines in 2008. An updated version of the UK questionnaire was
published in 2016 (Kliemann et al., 2016). The GNKQ covers four areas of FN knowledge: knowledge
of dietary recommendations e.g. ‘how many servings of fruit do you think experts are advising
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people to eat?’; sources of nutrients e.g. ‘Do you think these foods are typically high or low in added
sugar?’; diet-disease relationships e.g. ‘Which of these diseases is related to low intake of fibre?’;
and choosing every day foods e.g. ‘Looking at products 1 and 2, which do you think is the healthiest
option?’.
The adapted version of the questionnaire used in the current study assessed the same four
areas of FN knowledge, however the number of items in each section was reduced. This was
considered necessary given the original questionnaires were of significant length (Hendrie’s included
113 items and Kliemann’s 88 items) and the version used for the current study needed to be
incorporated in a larger survey along with numerous other items (attitudes, self-efficacy, practices
etc). When choosing which items to remove from the original questionnaires, decisions were made
in conjunction with an academic supervisor who has extensive experience in school FN education.
The items chosen for the final version of the questionnaire were deemed to cover the most likely
areas of knowledge needed by a primary school teacher to teach FN content included in the NSW
curriculum.
4.5.2. Expert Panel Review
Before the pilot study, the survey instrument was reviewed by an ‘expert panel’. The expert
panel consisted of two individuals from the University of Wollongong who held senior positions in
the schools of Education and Health and Society, as well as two Senior Project Officers from the NSW
Ministry of Health who work in school health promotion. The purpose of this review was to confirm
the face validity of the survey instrument i.e. were the questions in the instrument relevant to the
specific context in which the instrument was being administered (Aday & Cornelius, 2006). Survey
items underwent minor revision based on feedback from the expert panel. The wording of several
questions was changed to better reflect terminology used in education settings in Australia.
Secondly, a number of additional answer options were added to the questions “Does your school
take part in any of the following health programs?” and “If you are preparing a lesson on FN for your
class where do you get information/content for the lesson?” to include a greater scope of possible
answers relevant to FN education in NSW. These changes aimed to make the scope of the survey
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more comprehensive in order to understand teachers’ FN attitudes and beliefs, knowledge, selfefficacy, and instructional practices in the NSW education setting.
4.5.3.

Pilot Study
The survey was piloted with a convenience sample of 6 classroom teachers from schools in

the Illawarra region of NSW, Australia. The pilot instrument included a section for participants to
comment on the format of the survey, its clarity, time required to complete the survey, and to make
other general comments or suggestions about the survey content or design. Based on the pilot test,
minor changes were made to the survey. An extra answer option (“I am a casual teacher”) was
added to Question 18 (‘Do any of the following act as a barrier to you teaching FN in your
classroom?”) that catered for teachers who worked casually. Extra answer options (“I have in the
past but don’t currently” and “I don't currently teach about food/nutrition, but I intend to in the
future”) for the question “Do you teach lessons about food and/or FN in your classes” were added to
cater for teachers who had previously taught FN or who intended to in the future. These changes
aimed to make the survey more inclusive to a wider range of teachers, not just those who taught full
time or only those who currently taught FN content.
4.5.4. Sampling
As mentioned, the target population for the survey was NSW primary school teachers. To be
eligible to participate in the study a teacher needed to currently teach at a NSW primary school. No
other sampling criteria were applied.
4.5.5.

Recruitment and Survey Administration
All primary schools in NSW were sent an invitation to participate in the survey via email

(Appendix B), government schools were contacted in December 2017 and Catholic and independent
schools in December 2018. An overview of the recruitment and survey administration process is
shown in Figure 5. School email addresses were obtained from a database of NSW public schools,
publicly available on the NSW Education Data Hub website (Centre for Education Statistics and
Evaluation, 2016). Email addresses for Catholic and independent schools were purchased from
Australian School Lists (Australian School Lists, 2018a, 2018b). The invitation email was addressed to
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the school principal, inviting them to distribute the survey to the schools’ teachers. The invitation
email included a link to the online version of the survey distributed via SurveyMonkey Inc., as well as
contact details for the research team and an invitation to ask for a hard copy of the survey, if
desired. The purpose of offering participants this choice was to increase the response rate of the
survey (Greenlaw & Brown-Welty, 2009). No teachers requested a hard copy of the survey during
the data collection period. A copy of the Participant Information Sheet was included in the invitation
email (Appendix C). One week after the initial invitation email was sent to schools, a reminder email
was sent (Appendix D) thanking those who had already distributed the survey and inviting those who
had not yet completed the survey to do so, in order to increase response rates (Dillman et al., 2014).
Consent to participate in the study was obtained at the start of the survey, the consent form is
provided in Appendix E.
Figure 5
Recruitment and Survey Administration Process—Quantitative Phase
Initial invitation email sent to school principals including Participant
Information Sheet and link to the online survey
Reminder email sent to principals
one week after initial invitation
Principal chooses to share information about the survey with
teachers

Teacher chooses to follow link in invitation email to online version of
survey

Teacher chooses to participate in the survey and completes online
version of the survey via SurveyMonkeyTM
Note. The above process was completed twice. First in December 2017 with NSW Government primary schools
and again in December 2018 with Catholic and independent primary schools in NSW.

4.6.

Qualitative Phase Methods
The qualitative phase of the study sought to understand teachers’ perceptions of influences

that enable or constrain their FNIP (Research Question Five, see Table 1), as well as elaborate and
build on findings from the quantitative phase of the study regarding teachers’ FNIP (Research
Question One, see Table 1) and teachers’ attitudes and beliefs about FN education (Research

52

Question Two, see Table 1). In-depth semi-structured interviews were undertaken with a purposive
sample of primary school teachers and principals across NSW. While teachers’ perceptions of
influences that enable or constrain their FNIP were explored in brief in the survey, using interviews
in the qualitative phase provided an opportunity to explore these influences in-depth and to capture
detailed contextual data related to teachers’ FNIP that could not be investigated through survey
questions (DeJonckheere & Vaughn, 2019; Lincoln & Guba, 2010). A semi-structured interview
format allowed the asking of pointed questions about influences participating teachers believed may
be affecting their FNIP, while also providing them the opportunity to raise any additional issues or
ideas they wanted to discuss. As appropriate, probing questions were asked of the participants to
elicit further details about an idea/issue/topic (Creswell & Plano Clark, 2011).
Interviews were conducted face-to-face at the participant’s school. There are known
advantages and disadvantages of face-to-face interviews. Face-to-face interviews can provide a
better opportunity to build rapport with the participant and also facilitates the collection of
contextual and nonverbal data (Irvine et al., 2012). Such contextual and nonverbal data, for example
body language and facial expressions, assists the interviewer to probe for further explanations to
responses. On the other hand, face-to-face interviews can be more timely and costly, and can feel
more intrusive, compared to telephone interviews, particularly if the research topic is sensitive
(Irvine et al., 2012). As a key aim of the research was to understand the influences on teachers’ FNIP,
including contextual influences in the school environment, face-to-face interviews were considered
worthwhile (Ryan et al., 2009). From a practical point of view, it has been shown that face-to-face
interviews may result in a lower dropout rate and/or reduced rescheduling of interviews than
telephone interviews (Shuy, 2002).
The development of the interview guides (Sub-Section 4.6.1.), procedures for increasing the
trustworthiness of the data (Sub-Section 4.6.2.), participant sampling (Sub-Section 4.6.3.), and the
recruitment and data collection process (Sub-Section 4.6.4.) are detailed below.
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4.6.1. Interview Protocol Development
Interview guides were developed for teacher and principal interviews (Appendix F). As the
interviews were completed as part of the larger project with NSW Ministry of Health, questions
within the guides cover additional content related to the LLW@S program that are not considered as
part of this thesis. Specifically, questions within the guides cover three main topics: teaching of FN
content, teaching of physical activity, and experiences of the LLW@S program. Only responses to
questions related to the teaching of FN content are analysed in this thesis.
Questions within the guides related to teaching FN content were developed based on the
study’s research questions and a review of previous research, and were grounded in the central
tenets of the SEM and the SCT, as recommended by Lofland and Lofland (1995). Giving consideration
to the five levels of influence on behaviour proposed by the SEM, questions and prompts were
designed to explore enablers and barriers to FN instruction at the interpersonal, organisational,
community, and policy levels. Furthermore, questions and prompts were designed to explore how
key constructs from the SCT, such as social support and normative beliefs, influence teachers’ FNIP.
A number of questions and prompts, for example, investigated how values and beliefs within the
school community around healthy eating, could support or hinder teachers’ FNIP.
First drafts were reviewed for face validity by an ‘expert panel’ which consisted of three staff
from the NSW Ministry of Health and two staff from NSW Local Health Districts, all of whom work in
the area of school health promotion and one of whom has an education background (Aday &
Cornelius, 2006). Minor revisions were made to the interview guides based on feedback from the
expert panel. The wording of the questions and prompts related to teachers’ FNIP was adapted to
capture possible learning activities that may occur outside the classroom and/or outside the formal
curriculum, for example, through fruit and vegetable breaks. This was seen as important, to capture
and understand the different ways in which teachers might engage students with FN content.
Secondly, a number of additional prompts were added to the questions about FN resources and
training. The additional prompts aimed to capture greater detail about the specific types and forms
of resources and training that support teaching FN content. After the aforementioned revisions were
made a second and final version of the guide was finalised.
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4.6.2. Trustworthiness of the Qualitative Data
There are several ways in which the quality or rigour of qualitative research can be assessed.
Four possible indicators identified in the literature include confirmability, dependability,
credibility, and transferability (Lincoln & Guba, 1985; Nelson, 2008). How these indicators were used
to ensure data quality in the current study is described below.
Confirmability. Research findings should reflect the research focus and not be influenced by
research bias. This idea is known as confirmability (Petty et al., 2012). Confirmability was addressed
in the current study in a number of ways. Firstly, the researcher has several years of experience
working in school health promotion and specifically FN education. This meant the researcher was in
a unique position to develop interview guides that would address the research focus. Secondly, as
the researcher was aware that her position may mean she held potential biases, strategies were
employed to ensure a diversity of perspectives informed the data collection and analysis process.
Specifically, the interview guides were reviewed by experts in the field and peer debriefing (Patton,
2002) was used during the data analysis phase. Peer debriefing between the researcher and
academic supervisors allowed discussion about possible variations in the interpretation of the
interview data and identified points to be reviewed and clarified (Patton, 2002).
Dependability. In quantitative studies, researchers aim to ensure methods are replicable
(Bryman, 2016). This idea is known as dependability. Dependability can be achieved in qualitative
research by taking an ‘auditing’ approach, where comprehensive and sequential records of study
procedures are kept (Bryman, 2016; Lincoln & Guba, 2010). In the current study, the researcher kept
detailed records of each research step including instrument development, participant recruitment,
data collection, and data analysis.
Credibility. To ensure data quality it is important that the research findings reflect
participants’ actual thoughts and perspectives, in other words, the research findings need to be
trusted by the study’s participants (Petty et al., 2012). Three main strategies were used in the
current study to improve credibility. Firstly, interviews were conducted in the participants’ school to
ensure the researcher could grasp the context of each participant’s environment. Secondly, the
study findings were compared to the researcher’s previous knowledge and understanding of FN
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education in schools from direct experience working in this area. This helped to determine if the
findings aligned with what would be expected based on this previous experience. Finally, study
findings were discussed with five colleagues who are experts in school health promotion—including
several with teaching backgrounds—to check whether the findings conferred with the colleagues’
understanding of likely outcomes from the research.
Transferability. Not only is it important to consider if a study is replicable, but consideration
should also be given to whether the study findings are transferable to other contexts or to wider
audiences (Bryman, 2016). Several strategies were used in the study to improve the transferability of
the findings. Firstly, the purposive sampling technique resulted in a diverse range of perspectives
from teachers across different geographic regions and education sectors. Furthermore, collecting
both qualitative as well as quantitative findings meant the totality of the research findings
represented a broader range of perspectives than if the mixed-methods were not used. Finally,
detailed descriptions of the study setting and context were provided. This allows other researchers
to make judgments about whether or not the findings are applicable to their setting or whether the
results could be generalised to another population (Bryman, 2016).
4.6.3. Sampling
A purposive sample of schools who participated in the Live Life Well @ School (LLW@S)
program were recruited to participate in the interviews. Purposive sampling involves selecting
participants based on particular criteria that are considered relevant to addressing the study aims
and research questions (Given, 2008). Purposive sampling, with consideration to achieving a
maximum variation of cases, was used in order to include schools that:
-

had fully adopted the LLW@S program and schools that had not fully adopted the program
(based on criteria for the program set by the NSW Government)

-

represented each of the three education sectors (government, independent, catholic)
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-

were located in different geographic locations based on Australian Bureau of Statistics
Remoteness Area3 (major city, inner regional, outer regional, remote, very remote)

The study aimed to include schools that had both fully adopted and partially adopted the
LLW@S program. This was of interest as a key aim of LLW@S is to support FN education in schools
(Centre for Population Health NSW Health, 2020). Teachers/principals from schools with a high level
of success in the program (fully adopted program) may have different experiences with FN education
than teachers/principals from schools who have not had the same success. Furthermore, including
schools from each of the education sectors was important because, while schools in all three sectors
must follow the NSW curriculum in terms of teaching content, the policies, advice, and/or support
available regarding FN education may differ between sectors. Finally, it was important to include
schools from a range of different locations as previous research has shown the geographic location
of a school can influence teachers’ instructional practices (Capper Colleen, 1993; Sullivan et al.,
2014).
In qualitative research, sample extensiveness is often used to guide decisions pertaining to
appropriate sample size (Sobal, 2001). Sample extensiveness refers to the breadth of cases in a study
and to determine this, many researchers look at the ‘saturation’ of the data (Marshall, 1996; Trotter,
2012). Data is saturated when no new themes emerge from further interviews (Marshall, 1996).
Adequacy was decided and recruitment ceased when no new themes related to the research
questions were identified from the interviews (Patton, 2002) and by the 18th interview reported in
this thesis, no new information arose.
4.6.4. Recruitment and Data Collection
An overview of the recruitment and data collection procedure for the interview phase of the
research is presented in Figure 6. A purposive sample of 40 schools that maximised variation by
LLW@S program adoption, education sector, and geographic location was generated from a
database of schools participating in LLW@S maintained by NSW Health. The custodian of the

3

The Australian Bureau of Statistic Remoteness Areas classify geographic locations across Australia into one of
five categories: major city, inner regional, outer regional, remote, very remote.
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database, the Executive Director for the Centre for Population Health, NSW Ministry of Health,
provided permission (Appendix G) for school data to be extracted from the database. Only
researchers listed on the ethics application for the study had access to this data.
An invitation letter inviting each of the 40 schools to participate in the interview phase of
the study was sent to school principals via email in late July/early August 2019. The invitation letter
is provided in Appendix H. The invitation letter contained a copy of the Participant Information
Sheet, detailing the purpose of the research and what participation involved (see Appendix I). A
week after the initial invitation was sent, a follow up email was sent reminding the school of the
invitation (Appendix J). If no response had been received after two contact attempts , it was
assumed that the school did not wish to participate. As needed, additional schools generated from
the NSW Health LLW@S database were progressively invited to participate in the study, using the
procedures described above, until sample extensiveness was achieved.
Figure 6
Recruitment and Data Collection Procedure—Qualitative Phase

Purposive sample of 40 schools generated from the LLW@S database

Invitation letter addressed to principal sent to schools via email
Reminder invitation
email sent one week
Interviews conducted with teachers/principals at participating schools
(as progressive recruitment continued)

later

Recruitment ceased after 18th interview when no new information
emerged from interviews

Teachers/principals who responded to the study invitation and agreed to participate
nominated preferred date/s (within the study period of early August–end of September 2019) and
times for the interview to take place. Consent forms were emailed to participating
teachers/principals ahead of the interview (Appendix K) and either returned via email or in person
on the day of the interview. All interviews were conducted face-to-face at the respective
participant’s school. Interviews lasted for approximately one hour and were recorded using a digital
audio recorder, after permission was sought from participants.
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4.7.

Ethical Considerations
Foreseeable risks to participants in both phases of the study were minimal. The primary

inconvenience for participants was the time required to partake in the survey (approximately 15
minutes) and/or interview (approximately 60 minutes). This inconvenience was minimised in a
number of ways, namely: minimising the length of the survey and interview, offering both paper and
online options for completing the survey, interviewing teachers at their own school, and
emphasising the voluntary nature of the study. The study did not involve participation from children,
however a valid Working with Children Check was obtained prior to completing the interviews. A full
overview of the ethical considerations for the current study and how they were addressed is
provided below.
4.7.1. Ethical Approvals
Ethical approval for the quantitative phase of the study was required from: The University of
Wollongong, The NSW Department of Education, the Catholic Education Offices of each participating
NSW School Diocese, and the principals of participating NSW independent schools. The University of
Wollongong’s Human Research Ethics Committee (UOW HREC) approved the survey for the pilot
study in September 2016 (HE16/339), as did the NSW Department of Education’s NSW State
Education Research Applications Process (SERAP)(2016528). Only Department of Education schools
were involved in the pilot study. Amendments were made to the survey following the pilot study,
these were approved by the UOW HRECs (HE16/339) and SERAP (2016528) in September 2017 prior
to the survey being sent to NSW public schools in December 2017.
Ethical approval for the survey was obtained from the following Catholic Education Offices
prior to the survey being sent to schools within their respective dioceses in December 2018: Wagga
Wagga, Parramatta, Broken Bay, Wollongong, Maitland-Newcastle, Goulburn and Bathurst, and
Sydney. Ethical approval was sought from individual independent school principals when the survey
invitation was sent to independent schools via email in December 2018. Distribution of the survey by
independent school principals to teachers inferred tacit approval for their teachers to participate in
the study.
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Ethical approval for the qualitative phase of the study was required from: The University of
Wollongong, The NSW Department of Education, the Catholic Education Offices of each school
diocese of Catholic schools within the recruitment sample and the principals of NSW independent
schools within the recruitment sample. The University of Wollongong’s Joint University of
Wollongong and Illawarra Shoalhaven Local Health District Health and Medical Human
Research Ethics Committee approved the study in May 2019 (2019/ETH10640). The NSW
Department of Education’s NSW SERAP approved the study in July 2019 (2019206). Only one
Catholic school, from the Wollongong diocese, participated in the study. Ethical approval was
received from the Wollongong Catholic Education Office in August 2019. Ethical approval was sought
from individual independent school principals when the initial invitation was sent to independent
schools via email during the study period of early August to end of September 2019. A decision by an
independent school principal to have their staff participate in an interview inferred ethical approval
for the study.
4.7.2. Informed Consent
All research participants were consenting adults, as previously described. Participant
information sheets for the survey and interviews were provided via email to explain what
volunteering for the survey entailed prior to their involvement. In addition, at the start of each
interview, a brief verbal overview of the study and participation requirements was provided by the
researcher, including a reminder that participation was voluntary and how confidentiality would be
ensured. All participants in both the survey and interviews were provided the researcher’s contact
details and given the opportunity to ask any questions they had about the study.
4.7.3. Position of the Researcher
The interviews were conducted by the researcher of the current study. As explained in
Chapter 1, at the time of the interviews the researcher was employed by the NSW Ministry of Health
as a project officer on the Live Life Well @ School (LLW@S) program. The researcher undertook the
interviews in her role as a higher degree research student, however it is important to acknowledge
her dual role as a project officer on the LLW@S program. The dual positions of project officer and
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research student were made clear at the start of the interviews as per the script on Page 1 of the
Interview Guide (Appendix F) and on the Participant Information Sheet (Appendix I). In the
researcher’s role with LLW@S she did not work directly with schools and as such any risk that this
dual role would influence participant responses was considered low.
4.7.4. Participant Confidentiality
All survey data was anonymous to protect the privacy of participants. School name, specific
location, and type (government, independent, catholic) were not requested in the survey to
safeguard the anonymity of the schools where participants worked. All teachers who participated in
the survey were given the opportunity to enter into a draw to win one of five gift cards (valued at
either $250 or $500, for use at Robin’s Kitchen or Myer). At the end of the survey teachers who
wished to enter the draw were asked to supply their contact information. This information was
entered on a separate webpage to the survey and contact details were kept separately to individual
survey responses, to ensure anonymity of participants.
In the interview transcripts and in this thesis participant numbers were assigned to
interviewees to protect the privacy of participants and their schools. The audio-records of the
interviews are stored with the corresponding participant number, an index of which is kept as per
the University of Wollongong Research Data Management Policy (Research Reporting Manger,
2019).
4.7.5. Data Storage and Retention
Data storage and retention processes followed the University of Wollongong’s Research
Data Management Policy (Research Reporting Manger, 2019). All paper-based data from the pilot
study of the survey were stored in a locked filing cabinet in Building 21, Room 214 at the University
of Wollongong. All digital data from the survey and interviews were stored in password protected
files on the researcher’s computer. Only researchers listed on the relevant ethics applications had
access to the research data.
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4.8.

Data Analysis
Data from the quantitative and qualitative phases of the research were analysed separately,

before being merged into an overall interpretation and discussion (Creswell & Plano Clark, 2011).
The procedures employed to analyse both types of data are detailed below.
4.8.1. Quantitative Data
Data analysis procedures were informed by statistical advice provided by a senior statistician
from the University of Wollongong. Data from the survey was exported from SurveyMonkey Inc. into
IBM SPSS Statistics (Version 25) for analysis. To prepare the data for statistical analysis data cleaning
was completed, which included: locating and coding missing data; undertaking ‘floor and ceiling
checks’ to identify if responses to questions were clustered at either the maximum or minimum
scale ends; identifying outliers (how outliers were treated is addressed below); and possible code
cleaning, to check that only the possible codes assigned to a question appeared in the data.
Descriptive and inferential statistical analyses were conducted.
Descriptive Statistics. Descriptive statistics were calculated to summarise the survey item
results, including participants’: demographic and background information, food and nutrition
instructional practices (FNIP), FN attitudes and beliefs, FN knowledge, and self-efficacy to teach FN
content. Responses to the attitude and belief scale were coded from 1 to 5, depending on whether
the statement reflected a positive or negative attitude to FN/FN education. For example, for
positively worded statements ‘strongly agree’ was scored 5 and ‘strongly disagree’ was scored 1. For
negatively worded statements ‘strongly agree’ was scored 1 and ‘strongly disagree’ was scored 5.
Statements that were left unanswered/blank were not coded and were excluded from the analysis.
For each participant, a total score was calculated for personal FN attitudes and beliefs (sum of items
1 and 2), attitudes and beliefs about FN education (sum of items 3-7) and overall FN attitudes and
beliefs (sum of items 1-7). Total scores are presented as a percent, using the total number of
statements a participant answered. For example, if a participant answered all seven statements,
their score was presented as a percent out of 35 (7 items multiplied by maximum score of 5 for each
item), however if a participant answered only six statements, their score was presented as a percent
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out of 30 (6 items multiplied by a maximum score of 5 for each item). A higher score demonstrated a
more positive attitude in each of the three categories.
Responses to the FN knowledge questions were coded as follows: 1 for a correct answer, 0
for an incorrect answer, and 0 for a ‘not sure’ answer. Questions that were left unanswered/blank
were not scored and were excluded from the analysis. Total scores were calculated for each
subcategory of FN knowledge, including dietary recommendations, nutrient sources, diet-disease
relationships, and nutrition labels, as well as overall FN knowledge (sum of each subcategory). Total
scores are presented as a percent correct out of the total number of questions a participant
answered. For example, if a participant answered 60 out of the 68 questions, their score was
presented as the percent they scored correctly out of 60. A higher score demonstrated greater FN
knowledge.
Responses to the efficacy and outcome expectations scales were coded from 1 (‘not at all
confident’) to 3 (‘confident’). Statements that were left unanswered/blank were not coded and were
excluded from the analysis. For each participant, a total score was calculated for efficacy
expectations, outcome expectations and overall self-efficacy (sum of efficacy and outcome
expectation scores). Total scores were presented as a percent, using the total number of statements
a participant answered. For example, if a participant answered all 14 statements, their score was
presented as a percent out of 42 (14 items multiplied by maximum score of 3 for each item),
however if a participant answered only 10 statements, their score was presented as a percent out of
30 (10 items multiplied by a maximum score of 3 for each item). A higher score indicated greater
efficacy and outcome expectations and self-efficacy to teach FN content.
Converting answers from Likert scale questions to continuous variables (as was done for the
self-efficacy and attitude and belief scales) can be seen as a concern. However, following advice
from literature (Norman, 2010; Sullivan & Artino, 2013; Zumbo & Zimmerman, 1993), on balance,
summing the Likert scale responses to create approximate continuous variables was considered
useful.
Inferential Analyses. Both parametric and non-parametric inferential analyses were
performed to explore relationships between constructs in the data. A summary of statistical analyses
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is presented in Table 4. Firstly, bivariate analyses (detailed below) were used to explore relationships
between demographic and teaching background variables (age, teacher type, years teaching) and
participants’ attitudes and beliefs, knowledge, self-efficacy, and instructional practices. Gender was
not considered in these analyses as the proportion of male respondents was low and not reflective
of the male teaching population in Australia (Centre for Education Statistics and Evaluation, 2020a).
Secondly, multivariate analyses (detailed below) were used to explore relationships between the
following variables after adjusting for significant demographic and teaching background variables:
-

professional development and knowledge with self-efficacy

-

knowledge with self-efficacy

-

attitudes and beliefs, knowledge, self-efficacy, reported completion of professional
development (PD), and feeling prepared to teach FN content with instructional practices

For all relevant inferential tests a P value less than 0.05 was considered statistically significant.
Table 4
Summary of Statistical Tests Used in the Quantitative Phase of the Study
Bivariate analyses
Person’s Chi square and Fisher’s exact tests were
used to assess the associations between
demographic and teaching background variables
and a) teaching FN content and b) hours of FN
content taught
One-way ANOVA, Kruskal Wallis and post hoc tests
were used to assess variations in the mean scores of
FN attitudes and beliefs, knowledge, and selfefficacy based on demographic and teaching
background variables

Multivariate analyses
ANCOVA tests were used to assess variations in the
mean scores of FN knowledge and self-efficacy
based on completing FN related professional
development
Multiple regression analysis was used to determine
the relationship between FN knowledge and selfefficacy to teach FN content

Predictors of teaching FN content and hours of FN
content taught were identified via binary logistic
regression analyses
Note. FN = food and nutrition

Bivariate Analyses. Pearson’s Chi square and Fisher’s exact tests were used to examine
associations between age, teacher type, and years teaching, and a) whether or not teachers taught
FN content and b) hours of FN content taught.
One-way analysis of variance (ANOVA) and post hoc tests were used to assess variations in the
mean score of overall FN attitudes and beliefs, personal FN attitudes and beliefs, and FN education
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attitudes and beliefs based on age, teacher type, and years teaching. Extreme outliers were
identified in each of these data combinations. Review of the data indicated the outliers were
legitimate observations. To determine whether the outliers were influential, sensitivity analyses
were undertaken with the one-way ANOVA tests completed with and without the outliers included
(Thabane et al., 2013).
Inspection of P-P Plot and Levene’s Statistic data for overall nutrition knowledge scores by age,
teacher type, and years teaching revealed the data were non-parametric. Both ANOVA and KruskalWallis H tests were used to analyse the data (Morgan et al., 2011). When results do not differ
between the tests, only one-way ANOVA results are presented. When results differ between the
tests, Kruskal-Wallis H test results are presented. Extreme outliers were also identified in each of the
data combinations. Review of the data indicated the outliers were legitimate observations, therefore
sensitivity analyses were undertaken, with both the one-way ANOVA and Kruskal-Wallis H tests
completed with and without the outliers included (Thabane et al., 2013).
Inspection of P-P Plot and Levene’s Statistic data for self-efficacy score, efficacy, and outcome
expectations score by age, teacher type, and years teaching revealed the data were non-parametric.
As such, both one-way ANOVA and Kruskal-Wallis H tests were used to analyse the data. As
described above, if results did not differ between the tests, only one-way ANOVA results are
presented and if results differed, Kruskal-Wallis H results are presented.
As recommended by Delacre (2019), Welch’s Statistic was interpreted for all one-way ANOVA
analyses. Welch’s Statistic has a empirical Type I error rate and power very close to the F-test when
variances are equal between groups. Furthermore, the empirical Type I and Type II error rates of
Welch’s Statistics are closer to the expected levels compared to the F-test when variances are
unequal (Delacre et al., 2019).
Multivariate Analyses. A one-way analysis of covariance (ANCOVA) test was used to assess
variance in overall self-efficacy scores based on reported completion of FN-related PD, after
controlling for age and teacher type. An ANCOVA test was also used to assess variance in the FN
knowledge scores based on reported completion of FN-related PD, after controlling for age and
years teaching. As the assumption of homogeneity of regression slopes was broken, separate
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ANCOVA tests were completed for each age group. Furthermore, an extreme outlier was identified
in the data. Review of the data indicated the outlier was a legitimate observation and as such,
sensitivity analyses were undertaken, with each ANCOVA test completed with and without the
outliers included (Thabane et al., 2013). Multiple regression analysis was used to determine the
relationship between FN knowledge and self-efficacy to FN content.
Predictors of teaching FN content and hours of FN content taught were explored via binary
logistic regression analyses controlling for significant demographic and teaching background
variables. Potential predictors that were explored included: FN attitude scores, FN knowledge score,
self-efficacy scores, reported completion of professional development, and feeling prepared to teach
FN content. In each of the regression analyses for both teaching FN content and hours of FN content
taught, an influential case was identified via inspection of the residual statistics. Sensitivity analyses
were undertaken by completing the regression tests with and without the relevant influential case.
Finally, the association of each significant predictor (identified from the above binary logistic
regression analyses) with teaching FN content and hours of FN content taught, when adjusted for
other significant predictors, was determined by constructing two models using binary logistic
regression.
4.8.2. Qualitative Data
Interviews were audio recorded and transcribed verbatim by a professional transcription
service. The interview data was analysed thematically using constant comparative thematic analysis
techniques (Braun & Clarke, 2006; Huberman et al., 2014). Figure 7 provides an overview of the
analysis process, which was informed by Braun and Clark’s (2006) six phases of thematic analysis.
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Figure 7
Overview of Qualitative Data Analysis Process

Analysis framed deductively by research aims, to explore teachers’: FN attitudes and beliefs, FNIP and
perceptions of enablers and barriers of FN instruction
Step 1:
Transcripts
read and
interesting
features
noted

Step 2:
Codes
generated,
grouped
into three
deductive
categories

Step 3:
Codes
grouped
into
emerging
themes

Step 4:
Themes
compared,
contrasted
and
reviewed

Step 5:
Final
themes
developed,
named and
defined

Step 6:
Results
reported
with
illustrative
quotes

Note. FN = food and nutrition; FNIP = food and nutrition instructional practices .

Themes were identified using a combination of deductive and inductive processes (Braun &
Clarke, 2006). The analysis was framed deductively (Azungah, 2018; Bradley et al., 2007; Miles et al.,
2014) based on the research aims applicable to this phase of the study, namely to explore 1)
teachers’ attitudes and beliefs about FN education; 2) teachers’ FNIP; and 3) teachers’ perceptions
of enablers and barriers to FN instruction. Following Braun and Clark (2006), inductive techniques,
such as multiple readings of the raw data and noting interesting features of the data, were used to
code interview data beginning with the three study aims as broad categories (see also Thomas,
2006).
Using an inductive approach to coding was important given the exploratory nature of the
study and the limited research available regarding primary school teachers’ FNIP. Specifically, the
analysis process involved six key steps. Firstly, while reviewing each transcript the researcher made
initial notes on interesting features of the data in Microsoft Word (Huberman et al., 2014). Secondly,
codes were generated by reviewing and collating notes related to a particular feature of the data. As
codes were generated they were entered into Microsoft Excel and were grouped under the most
relevant deductive category—FN attitudes and beliefs, FNIP, and enablers and barriers of FN
instruction. Exemplar extracts of data that were considered to fit into the three deductive categories
are shown in Table 5. When a new code was identified and added to the database, previously
analysed transcripts were reread to check for this code and to draw comparisons about similarities
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and differences between the transcripts. Thirdly, after all the transcripts were analysed, the codes
were further grouped into subthemes under each deductive category. Fourthly, further comparison,
contrasting, and review of these themes was undertaken to ensure the data within each theme was
distinctive from other themes. This process lead to step five, which involved development of the
final themes reported in this thesis. The final step of the analysis, step six, involved the selection of
illustrative quotations from the data to exemplify each theme. These quotations are reported in the
results section of this thesis.
Table 5
Examples of Data Extracts Considered Relevant to Deductive Categories
Deductive category

Example data extract

FN attitudes and beliefs

“I personally have an interest in it anyway, so . . . healthy eating and
encouraging that and exercise . . . to me it’s a . . . natural sort of feel. .
. . And so I suppose it’s easy for me to encourage”

FN instructional practices

“With our health unit this term, because we are . . . meshing in with our
English unit, we’re looking . . . fairness in sport . . . we’re discussing nutrition
and, you know, doping and all the rest of that, and . . . yeah, the role that
nutrition plays in that, and just looking at some of the false advertising, you
know, around all the sugar in foods. . . . there’s so much good science around
. . . food and sports medicine. . . . It’s just a shame that it’s so hard to deliver
it . . . without steering so far off the curriculum”

Influences that enable or
constrain FN instruction

“Looking at the syllabus; nutrition is such a small part . . . It is really a small
part of the syllabus. . . . Oh, look, it probably . . . gets covered . . . it might be
one lesson . . . one or two lessons and that – that would be it”

Note. FN = food and nutrition.

While this coding process was conducted by the researcher, to improve credibility, peer
debriefing sessions were held as previously described.
The survey, although predominantly quantitative, did contain some qualitative questions.
Open-ended questions were included to capture answers not accounted for in the Likert-scaled
survey items, (e.g. the use of ‘Other’ response boxes) and also to capture specific detail about
answers (e.g. ‘please provide detail’ of professional development). Open-ended responses were
analysed thematically, using the techniques described above and are summarised as text
descriptions in Chapter 5 of this thesis.
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4.9.

Conclusion
This chapter outlined the methodology used by the current study to address the research

questions, as well as the data collection and analysis procedures. The mixed-methods approach
allowed exploration of the influences on teachers’ FNIP across the levels of the SEM, including
intrapersonal, interpersonal, organisational, community, and policy. The quantitative phase of the
study used a cross-sectional survey to explore primary school teachers’ FNIP, FN attitudes and
beliefs, knowledge, and self-efficacy to teach FN content. The qualitative phase used in-depth semistructured interviews to explore primary school teachers’ experiences of FN education, including
their FNIP, FN attitudes and beliefs, and perceptions of enablers and barriers of FN instruction.
Procedures were employed to increase the trustworthiness of both the quantitative and
qualitative data, including facilitating expert panel reviews of the survey items and interview guides
and completing a pilot study of the survey. Ethical risks were considered minimal, namely the time
to participate. Data storage and retention were completed as per the University of Wollongong’s
Research Data Management Policy and relevant ethical approvals were obtained. Steps were also
taken to ensure participant confidentiality.
Quantitative data was analysed using descriptive and inferential statistics, while qualitative
data were analysed thematically using constant comparative thematic analysis techniques. Results
from the two study phases are presented in the following chapters, with quantitative results
(Chapter 5) preceding qualitative results (Chapter 6), before an overall interpretation of the data is
presented (Chapter 7).

69

Chapter Five: Quantitative Phase Results—Survey Of Primary School Teachers
5.1.

Introduction
This chapter presents the results of the quantitative phase of the study, which used a cross

sectional survey to explore primary school teachers’ attitudes and beliefs about, knowledge of, and
self-efficacy to teach FN content, as well as teachers’ food and nutrition instructional practices
(FNIP). The chapter begins with a summary of study participants, followed by the presentation of
descriptive statistics, that describe teachers’: 1) FNIP, 2) attitudes and beliefs about FN and FN
education, 3) FN knowledge, and 4) self-efficacy to teach FN content. Bivariate analyses exploring
associations between two variables are presented, before the chapter concludes with a summary of
results from the multivariate analyses. The results from this phase of the study are interpreted in
Chapter 7 Discussion, along with the results from the qualitative phase of the study which are
presented in the proceeding chapter.
5.2.

Summary of Study Participants
A total of 271 teachers completed the survey. According to the Australian Bureau of

Statistics (2021) there were approximately 45 500 full time equivalent primary school teachers in
NSW in 2018. If all school principals received and shared the survey information with their teaching
staff, the approximate response rate for the survey is 0.6 %. This response rate was considered
acceptable given the demographic and teaching background characteristics of participants
(described below) were generally reflective of the NSW primary school teacher population.
Response frequencies for each question in the survey varied between 74.3% and 100%,
generally response frequency decreased with later questions in the survey. Response frequencies for
each survey item are presented in Appendix L. Unanswered questions or missing data were handled
using various analysis techniques as described in the preceding chapter. Participant demographic
data are summarised in Table 6. The majority of participants were female (90%) and full time
classroom teachers (65.3%). The most common age bracket and years spent teaching was 45-54
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(30.4%) and greater than 10 (59.1%) respectively. The demographic and teaching background
characteristics of participants were reflective of the general NSW primary school teacher population,
with the exception of the proportion of males and females (refer to column 3, table 6) (Centre for
Education Statistics and Evaluation, 2019, 2020a, 2020b).
Table 6
Demographics and Teaching Background of Participants in Quantitative Phase
Demographic/teaching background
(N = response frequency)
Gender (N = 270)
Female
Male
Age (N = 266)
< 35
35-44
45-54
> 55
Years teaching (N = 269)
1-5
6-10
> 10
Teacher type (N = 271)
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching

5.3.

Participants n (%)

General NSW primary school
teacher population (%)

243 (90)
27 (10)

(81.9)
(18.1)

67 (25.2)
67 (25.2)
81 (30.4)
51 (19.2)

(25.3)
(28)
(25.3)
(21.3)

62 (23.1)
48 (17.8)
159 (59.1)

(30)
(16.5)
(53.5)
Data not available

177 (65.3)
20 (7.4)
28 (10.3)
27 (10)
19 (7)

Descriptive Statistics
The following section presents key descriptive statistics from the data. As well as describing

teachers’ FNIP (Sub-Section 5.3.1.), these statistics include key SCT constructs at the intrapersonal
level of the Socio Ecological Model, including teachers’ attitudes and beliefs about FN and FN
education, FN knowledge, and self-efficacy to teach FN content.
5.3.1. FNIP
Of the 257 teachers who responded to the question “Do you teach lessons about food
and/or nutrition in your classes?”, 218 (84.8%) currently taught, had taught in the past or planned to
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teach FN content in the future (see Table 7 for details). Of these respondents one quarter (25.4%)
taught more than 10 hours per year. Out of 214 respondents, half (55.7%) reported their school had
an instructional school garden, with 47.9% reporting they used the garden to teach FN content
(Table 7).
Table 7
Results Regarding Teaching FN Content and Hours of FN Content Taught
Question (N = response frequency)
Teach FN (N = 257)
Yes
I have in the past but don’t currently
I don’t currently teach about food/nutrition, but I intend to in the future
No
Hours of FN taught (N = 197)
≤5
6–10
>10
Does the school have an instructional garden (N = 214)
Yes
No
Use of instructional garden to teach FN (N = 121)
Yes
No
No but someone else does
Note. FN = food and nutrition

Participants n (%)
124 (48.2)
75 (29.2)
19 (7.4)
39 (15.2)
102 (51.8)
45 (22.8)
50 (25.4)
117 (55.7)
97 (45.3)
53 (47.9)
27 (22.3)
36 (29.8)
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Teachers were asked if, and to what extent, they included any of the FN topics listed in Table
8 in their teaching. Topics are listed in descending order, starting with the topic/s taught by most
teachers. These were “identifying and choosing healthy foods” and “relationship between diet and
health”, both of which were taught to some extent by 95.7% of teachers.
Table 8
Food and Nutrition Topics Taught by Teachers
Topic
(N = response frequency)
Identifying and choosing healthy
foods e.g. healthy breakfast
options (N = 211)
Relationship between diet and
health (N = 212)
Food groups and recommendations
for healthy eating (e.g. the
Australian Guide to Healthy Eating)
(N = 213)
Food origins and production e.g.
where food comes from (N = 213)
Nutrients e.g. salt/sugar/fats
(N = 212)
Nutrition information sources e.g.
Food labels (N = 210)
Food preparation and cooking
(N =212)
Food hygiene and safety (N = 210)
Cultural influences on food choices
(N = 211)
Food choices related to the
environment/climate (N = 210)
Other topics – example responses

Yes total

Yes, in detail
98 (45.5)

Yes, minimal
detail
106 (50.2)

202 (95.7)

No
9 (4.3)

203 (95.7)

77 (36.3)

126 (59.4)

9 (4.2)

199 (93.4)

93 (43.7)

106 (49.8)

14 (6.6)

185 (86.8)

35.21 (7)

110 (51.6)

28 (13.1)

162 (76.4)

33 (15.6)

129 (60.8)

50 (23.6)

152 (72.4)

25 (11.9)

127 (60.5)

58 (27.6)

149 (70.3)

52 (24.5)

97 (45.7)

63 (29.7)

186 (68.6)
139 (65.9)

60 (28.6)
31 (14.7)

126 (60)
108 (51.2)

24 (11.4)
72 (34.1)

126 (60)

27 (12.9)

99 (47.1)

84 (40)

“Growing food”
“Seasonal food”
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Teachers were asked if, and to what extent, they integrate FN content into each of the nine
Key Learning Areas (KLAs) in the NSW Primary School Curriculum. KLAs are listed in Table 9 in order
of most commonly integrated—Personal Development, Health and Physical Education—to least
commonly integrated—Languages.
Table 9
Integration of Food and Nutrition Content Intro Curriculum Learning Areas
Participants n (%)
Key Learning Area
(N = response frequency)
Personal Development, Health
and Physical Education (N = 208)

Total

Extensively

Minor extent

Not at all

197 (94.7)

113 (54.3)

84 (40.4)

11 (5.3)

175 (87.1)

39 (19.4)

136 (67.7)

26 (12.9)

English (N = 201)
169 (84.1)
Mathematics (N = 197)
140 (71.1)
Human Society and its
139 (70.9)
Environment (N = 196)
History (N = 189)
96 (50.8)
Creative Arts (N = 190)
91 (47.9)
Geography (N = 190)
90 (47.4)
Languages (N = 189)
35 (18.5)
Note. Total = sum of minor extent and extensively.

130 (14.9)
22 (11.2)
25 (12.8)

139 (69.1)
118 (59.9)
114 (58.2)

32 (15.9)
57 (28.9)
57 (29.1)

5 (2.6)
10 (5.3)
12 (6.3)
5 (2.6)

91 (48.1)
81 (42.6)
78 (41)
30 (15.9)

93 (49.2)
99 (52.1)
100 (52.7)
154 (81.5)

Science and Technology (N = 201)

Table 10 presents data from several questions in the survey, including those related to
participation in health programs and professional development, use of educational resources, and
preparedness to teach FN content. In the survey teachers were asked whether their school took part
in the health programs/initiatives listed in Table 10. Almost all teachers (94.8%) reported their
school participated in Crunch and Sip, while fewer reported their school took part in Live Life Well @
School (44.4%) and/or the Stephanie Alexander Kitchen Garden program (17.7%). Other
programs/initiatives schools participated in that were not listed on the survey included “Life
Education Van”, “Fruit and Vegetable Month”, and “Breakfast Club Program”. Teachers were also
asked if they had ever participated in professional development (PD) activities related to FN. Out of
242 respondents, 207 (85.5%) had attended/completed professional development (PD) related to
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FN. When asked to provide detail of PD activities they had completed, example responses from
teachers included “Live Life Well @ School”, “Stephanie Alexander Kitchen Garden training” and
“Food prep”. The survey explored the use of educational resources when teaching FN content by
asking teachers if they used any of the resources listed in Table 10 when preparing lessons on FN.
Resources are listed in order of most commonly to least commonly used. The most commonly used
resources were the NSW Government’s Healthy Kids Website and the Healthy Kids Association
website. Other resources used by teachers that were not listed on the survey included “Google”,
“cook books”, “personal knowledge”, and “government websites”. Finally, teachers were asked to
what extent they felt prepared to teach FN content, of the 238 respondents, the majority felt either
moderately or greatly prepared (79.9%) to teach FN content.
Table 10
Responses Related to Participation in Health Programs and Professional Development, use of
Educational Resources and Preparedness to Teach FN Content
Question (N = response frequency)
Health related program/initiative
Crunch & Sip (N = 232)
Live Life Well @ School (N = 232)
Stephanie Alexander Kitchen Garden Program (N = 231)
Attended/completed FN related professional development (N = 242)
Yes
No
Resource
Healthy Kids Website (N = 230)
Healthy Kids Association (N = 230)
Scootle (N = 230)
Food & Me Teachers’ Resource (N = 230)
Refresh.ED Nutrition Education (N = 230)
Stephanie Alexander Kitchen Garden Resources or Website (N=229)
Prepared to teach FN content (N = 238)
Great extent
Moderate extent
Small extent
Not at all
Note. FN = food and nutrition.

Participants n (%)
220 (94.8)
103 (44.4)
41 (17.7)
207 (85.5)
35 (14.5)
143 (62.2)
105 (45.7)
50 (21.7)
25 (10.9)
7 (3)
53 (23.1)
58 (24.4)
132 (55.5)
44 (18.5)
4 (1.7)
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Teachers were asked to identify barriers to teaching FN content from a list of six factors. The
factors are presented in Table 11. Specifically, teachers were asked “Do any of the following act as a
barrier to you teaching food and/or nutrition in your class?”, with possible response options being
major reason, minor reason, and not a reason. The six factors are listed in Table 11 from most
commonly chosen as either a “minor” or “major” barrier to teaching FN content, to least commonly
chosen. Examples of other barriers to teaching FN content identified by teachers through the
“other” comment box are also shown in Table 11.
Table 11
Barriers to Teaching FN Content

Barrier (N = response frequency)
Lack of appropriate resources e.g.
funding, supplies (N = 231)
Lack of instructional time (N = 228)
FN are not required or specified in
the school curriculum (N = 228)
I don’t know enough about FN to
teach it (N = 228)
Lack of support from other
teachers or school executive
(N = 225)
I’m a casual teacher (N = 218)
Other – example responses

Participants n (%)
Major
Minor reason
reason
73 (31.6)
93 (40.3)

Not a
reason
65 (28.1)

163 (71.5)

90 (39.5)

73 (32)

65 (28.5)

102 (44.7)

32 (14)

70 (30.7)

126 (55.3)

65 (28.5)

8 (3.5)

57 (25)

163 (71.5)

57 (26.2)

12 (6.2)

45 (20)

166 (73.8)

Minor/Major reason
total
166 (71.9)

27 (12.3)
14 (6.4)
13 (6)
191 (87.6)
“Teaching about nutrition/healthy eating is not part of my specific
role”
“Society does not recognise and value it's importance. Good food is
more costly. Junk food is easily available and cheaper”
“Student ability to understand concepts”
“I need volunteers to help with cooking”
“Taught by release teacher”

Note. FN = food and nutrition.
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Teachers were asked to identify factors that increase the likelihood they would teach FN
lessons in their classrooms, from a list of four factors as shown in Table 12. Specifically, teachers
were asked “Would any of the following make it more likely that you would teach food and/or
nutrition lessons in your classroom?”. “Access to food and/or nutrition education resources” was
most commonly chosen by teachers. Examples of other enablers of teaching FN content identified by
teachers through the “other” comment box are also shown in Table 12.
Table 12
Enablers of Teaching FN Content

Resource
(N = response
frequency)
Access to FN
education resources
(N = 234)

More likely total

Participants n (%)
Definitely
A little more
more likely
likely

No more likely

205 (87.6)

114 (48.7)

91 (38.9)

29 (12.4)

Teacher training or PD
to improve FN
knowledge (N = 233)

193 (82.8)

96 (41.2)

97 (41.6)

40 (17.2)

Reinforcement of FN
messages throughout
school (N = 234)

190 (81.2)

84 (35.9)

106 (45.3)

44 (18.8)

Leadership and
support from school
executive (N = 231)

167 (72.3)

82 (35.5)

85 (36.8)

64 (27.7)

Other – example
responses

“Provide units of work online with assessment material”
“Parents are brought in and taught how to cook healthy food and what a
healthy lunch box should look like and contain. This should be done by an
outside source (not a teacher)”
“Resources to allow the children to taste healthy foods”
“Funding to support extra staffing/time allocation”
“Parental involvement and home lifestyle changes”
Note. FN = food and nutrition; PD = professional development.
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5.3.2. Food and Nutrition Attitudes and Beliefs
Teachers’ responses on the 9-item FN attitude and beliefs scale are summarised in Table 13.
The first two items explored teachers’ attitudes and beliefs about FN in their personal lives and the
following five items explored teachers’ attitudes and beliefs about FN education.
Table 13
Participant Responses on the FN Attitude and Beliefs Scale

Scale item
(N = response frequency)
FN in personal life
I believe diet is a major factor
in maintaining health
(N = 271)
I take interest in the foods I
eat and how they affect my
health (N = 271)
FN education
FN belongs in the home
instead of in school (N = 270)
Teachers have enough to do
without spending time
teaching about FN (N = 271)
I wish I had more time to
teach FN in my classes
(N = 270)
FN should be taught in primary
school (N = 270)
Teachers have an essential
role in promoting good FN to
children (N = 271)
Note. FN = food and nutrition.

Strongly
agree

Participants n (%)
Agree
Neither
Disagree
agree nor
disagree

Strongly
disagree

218 (80.4)

50 (18.5)

2 (0.7)

1 (0.4)

0 (0)

147 (54.2)

113 (41.7)

8 (3.0)

3 (1.1)

0 (0)

17 (6.3)

23 (8.5)

85 (31.5)

102 (37.8)

43 (15.9)

10 (3.7)

37 (13.7)

71 (26.2)

114 (42.1)

39 (14.1)

37 (13.7)

134 (49.6)

75 (27.8)

21 (7.8)

3 (1.1)

71 (26.3)

144 (53.3)

36 (13.3)

12 (4.4)

7 (2.6)

88 (32.5)

150 (55.4)

21 (7.7)

6 (2.2)

6 (2.2)

As detailed in Chapter 4 Methodology and Research Design, Likert responses were coded to
provide a total score for each participant for personal FN attitude and beliefs (two items), FN
education attitude and beliefs (five items) and overall FN attitude and beliefs (sum of personal and
education scores). The mean (M) total scores for each of these categories of attitudes/beliefs are
shown in Table 14. A higher score indicates more favourable attitudes/beliefs. On average,
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participants had favourable overall FN attitudes and beliefs (M = 80.1%). Participants attitudes and
beliefs were more favourable about FN in their personal life (M = 92.8%), than about FN education
(M = 75%).
Table 14
Mean and Range of Percent Scores for Food and Nutrition Attitude and Beliefs Scale
Attitude and belief component
(number of items)
Personal FN attitude and belief (2)
FN education attitude and belief (5)
Overall FN attitude and belief (7)
Note. FN = food and nutrition.

Min %

Max %

M%

SD

50
28
42.9

100
100
100

92.8
75
80.1

9.2
13.4
10.8

5.3.3. Food and Nutrition Knowledge
Teachers’ FN knowledge was examined through a total of 68 items on the survey. These
included the following knowledge components: dietary recommendations, sources of nutrients, dietdisease relationships, and nutrition labels. As detailed in Chapter 4, correct answers were scored “1”
and incorrect or “unsure” answers were scored “0”. A total score was calculated for each knowledge
component (sum of items within each component) and for overall knowledge (sum of all items) for
each participant. The mean (M) total scores for each knowledge component and overall FN
knowledge are shown in Table 15. Overall participants had moderately high levels of FN knowledge
(M = 77.5%), although some participants had very poor knowledge of sources of nutrients, dietdisease relationships and nutrition label reading.
Table 15
Mean and Range of Percent Correct Scores for Food and Nutrition Knowledge
Knowledge components
(number of items)
Dietary recommendations (12)
Sources of nutrients (46)
Diet-disease relationships (8)
Nutrition labels (2)
Overall FN knowledge (68)
Note. FN = food and nutrition.

Min %

Max %

M%

SD

25
0
0
0
10

100
100
100
100
97.1

74.7
77.5
81.1
75.3
77.5

12.5
12.2
16.2
31.5
13.4
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5.3.4. Self-efficacy to Teach Food and Nutrition Content
Teachers’ self-efficacy to teach FN content was assessed using two sub-scales—an efficacy
expectation scale and an outcome expectation scale, modified from Brenowitz and Tuttle’s (2003)
Nutrition Teaching Self-Efficacy Scale. Participant responses on the scales are shown in Table 16,
possible response options included confident, somewhat confident, and not at all confident.
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Table 16
Participant Responses on the Self-Efficacy to Teach FN Scale
Participants %
Self-efficacy scale item
(N = response frequency)
Efficacy expectations
You have adequate training to teach FN
(N = 262)
You understand FN concepts well enough
to teach them to your students (N = 262)

Confident

Somewhat
confident

Not at all
confident

38.9

53.8

7.3

47.3

48.5

4.2

You have the skills necessary to teach FN
concepts effectively (N = 262)
You can answer students FN questions
(N = 260)
You can do a good job teaching students
the five food groups and the Australian
Guide to Healthy Eating (N = 262)
You can do a good job teaching students
the relationship between diet and health
(N = 262)
You can do a good job teaching students
food hygiene and safety (N = 260)
You can do a good job teaching students
where food comes from and how it is
produced (N = 262)
You can do a good job teaching students
how to prepare and cook food (N = 261)
Outcome expectations
You can interest students in the subject of
FN (N = 262)
If you do a good job teaching food and/or
nutrition, your students will be interested
in FN (N = 262)
If you do a good job teaching FN your
students will increase their FN knowledge
(N = 261)
If you do a good job teaching FN, your
students will improve their FN-related
skills. e.g. cooking skills (N = 260)
If you do a good job teaching FN, your
students will change their FN-related
behaviours (N = 259)
Note. FN = food and nutrition.

43.9

50.8

5.3

46.2

49.6

4.2

59.9

37.4

2.7

61.8

35.9

2.3

61.2

36.5

2.3

59.5

37.4

3.1

52.5

41.4

6.1

53.0

44.3

2.7

50.0

46.9

3.1

59.4

36.8

3.8

39.2

53.5

7.3

31.3

54.4

14.3
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Efficacy expectations are indicative of a teacher’s beliefs that they have the knowledge and
skills needed to teach FN concepts effectively, while outcome expectations are indicative of a
teacher’s beliefs that their teaching of FN content will bring about changes in students’ FN attitudes,
knowledge and behaviour. Together, efficacy and outcome expectations give a sense of a teacher’s
self-efficacy to teach FN content. In the current study, participating teachers overall had high levels
of self-efficacy to teach FN content (M = 81.8%), as shown in Table 17.
Table 17
Mean and Range of Percent Scores for the Self-Efficacy Scale
Self-efficacy components
(number of items)
Efficacy expectations (9)
Outcome expectations (5)
Overall self-efficacy (14)

Min %

Max %

M

SD

33.3
33.3
47.6

100
100
100

82.7
80.2
81.8

15.1
15.8
13.1

This section of Chapter Five presented descriptive statistics from the survey, that described
teachers’: FNIP, attitudes, and beliefs about FN and FN education, FN knowledge, and self-efficacy to
teach FN content. Bivariate and multivariate analyses are presented in the following sections of the
chapter.

5.4.

Bivariate Analyses
This section of Chapter Five presents results from Bivariate analyses. Specifically,

associations between teachers’ FNIP and demographic and teaching background variables are
identified. Variations in teachers’ FN attitudes and beliefs, knowledge, and self-efficacy to teach FN
content according to demographic and teaching background characteristics are also identified.
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5.4.1. FNIP
Associations between teaching FN content and teachers’ demographic (age) and teaching
background (teacher type and years teaching experience) characteristics were explored using Chi
square and Fisher’s Exact tests. Teaching FN content was significantly associated with teacher type
(p < .001), but not with age or years teaching, as shown in Table 18.
Table 18
Associations Between Teaching Food and Nutrition Content and Demographic/Teaching Background
Variables

Demographic/teaching
background

No
n

Teacher Type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching

19
(-1.3)a
4
(.6)
10
(3.0)
1
(-1.5)
5
(1.5)

Teach nutrition
Yes, past, future
%
11.3
20
38.5
3.8
29.4

n
149
(.5)
16
(-.2)
16
(-1.3)
25
(.6)
12
(-.6)

35–44
45–54
≥ 55
Years teaching
<6

6
(-1.0)
12
(.7)
14
(.6)
6
(-.5)

10.2
18.2
17.7
12.2

53
(.4)
54
(-.3)
65
(-.3)
43
(.2)

p

n/a*

< .001

2.35(3)

.514

5.60(2)

.057

%
88.7
80
61.5
96.2
70.6

Age
< 35

χ2 (df)

89.8
81.8
82.3
87.8

3
5.7
50
94.3
(-1.7)
(.7)
6–10
10
22.2
35
77.8
(1.3)
(-.5)
> 10
25
15.9
132
84.1
(.3)
(-.1)
aAdjusted standardised residuals appear in parentheses below observed frequencies.
*p < .05.
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Associations between hours of FN content taught and teachers’ demographic (age) and
teaching background (teacher type and years teaching experience) characteristics were explored
using Chi square and Fisher’s Exact tests. There was a statistically significant association between
hours of FN content taught and teacher type (p = .006). Specifically, significantly more non-teaching
principals taught between 5-10 hours of FN content per year than expected. There was also a
statistically significant association between hours of FN content taught and teacher age (p = .030).
Specifically, significantly fewer teachers aged 35-44 years taught between 6-10 hours of FN content
per year than expected. There was no association between between hours of FN content taught and
years teaching experience (see Table 19).
Table 19
Associations Between Hours of Food and Nutrition Content Taught and Demographic/Teaching
Background Variables

Demographic/teaching
background
Teacher type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not
teaching

≤ 5 hours

Hours taught
6-10 hours
> 10 hours

n

n

79
(1.1)a
8
(.5)
6
(-.8)
9
(-1.0)
0
(-2.2)

%
58.5
61.5
37.5
0
51.8

23
(-1.4)
3
(.0)
6
(1.2)
8
(1.1)
5
(2.1)

%
17
23.1
37.5
55.6
22.8

n
33
(-.2)
2
(-.7)
4
(.0)
7
(.4)
4
(1.1)

35–44
45–54
≥ 55
Years teaching
<6

24
(.1)
35
(1.7)
24
(-1.0)
17
(-.8)

52.2

23

54.8

68.6
42.1
42.5

10
(-.2)
5
(-2.0)
15
(.5)
15
(1.9)

21.7

9

21.4

9.8
26.3
37.5

p

n/a*

.006

13.89(6)*

.030

2.75(4)

.606

%
24.4
15.4
25
44.4
25.4

Age
< 35

χ2 (df)

12
(.1)
11
(-.5)
18
(.9)
8
(-.7)

26.1

10

23.8

21.6
31.6
20
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(.3)
(-.2)
(-.2)
6–10
17
54.8
4
12.9
10
32.3
(.2)
(-1.2)
(.8)
> 10
62
50
32
25.8
30
24.2
(-.3)
(.7)
(-.3)
aAdjusted standardised residuals appear in parentheses below observed frequencies.
*p < .05.

5.4.2. Food and Nutrition Attitudes and Beliefs
Variance in overall FN, personal FN, and FN education attitude and belief scores based on
demographic (age) and teaching background (teacher type and years teaching experience) variables
were assessed using one-way analysis of variance (ANOVA) tests. None of the attitude scores varied
significantly by teacher type, age, or years teaching, as shown in Table 20, 21 and 22 respectively.
Results from the sensitivity analyses with outliers removed did not differ from the primary analyses,
thus only results from the primary analyses are shown in the tables.
Table 20
Variance in Overall Food and Nutrition Attitude and Belief Score by Demographic/Teaching
Background Variables
Demographic/teaching
background
n (%)
Teacher type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching
Age
< 35
35–44
45–54
≥ 55
Years teaching
<6
6–10
> 10

Overall food and
nutrition attitude and
belief score
M
SD

ANOVA

F ratio

df

p

η2

177 (65.3)
20 (7.4)
28 (10.3)
27 (10)
19 (7)

80
77.9
82.6
81.9
77.4

10.6
14.9
8.6
9.3
12.3

1.07

4,51

.381

.00

67 (25.2)
67 (25.2)
81 (30.4)
51 (19.2)

81.1
77.3
79.9
82.2

11.6
12.8
9.4
8.3

2.29

3,140

.081

.02

62 (23.1)
48 (17.8)
159 (59.1)

81.2
78.2
80.3

11.5
11.3
10.4

0.97

2,101

.381

.00
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Table 21
Variance in Personal Food and Nutrition Attitude and Belief Score by Demographic/Teaching
Background Variables
Demographic/teaching
background
n (%)
Teacher type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching
Age
< 35
35-44
45-54
≥ 55
Years teaching
<6
6–10
> 10

Personal food and
nutrition attitude
and belief score
Mean
SD

177 (65.3)
20 (7.4)
28 (10.3)
27 (10)
19 (7)

93.1
90.5
94.3
92.6
91.1

08.9
12.8
08.4
08.6
09.4

67 (25.2)
67 (25.2)
81 (30.4)
51 (19.2)

92.1
90.9
93.6
94.3

10.9
9
8.1
8.3

62 (23.1)
48 (17.8)
159 (59.1)

92.7
91.3
93.4

ANOVA

F ratio

df

p

η2

0.55

4,51

.698

.00

1.89

3,138

.134

.01

1.02

2,99

.366

.00

10.6
9.4
8.5
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Table 22
Variance in Food and Nutrition Education Attitude and Belief Score by Teacher
Demographic/Teaching Background Variables
Demographic/teaching
background
N (%)
Teacher type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching
Age
< 35
35-44
45-54
≥ 55
Years teaching
<6
6–10
> 10

177 (65.3)
20 (7.4)
28 (10.3)
27 (10)
19 (7)

Food and nutrition
education attitude
and belief score
M
SD
74.8
72.8
77.9
77.6
71.9

ANOVA

F ratio

df

p

η2

0.96

4,51

.440

.00

2.05

3,140

.10

.01

0.85

2,102

.432

.00

13.1
17.8
11.5
12.1
15.7

67 (25.2)
67 (25.2)
81 (30.4)
51 (19.2)

76.6
71.9
74.4
77.4

14
15.9
12.2
10.5

62 (23.1)
48 (17.8)
159 (59.1)

76.5
73
75.1

14
14.2
13.1
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5.4.3. Food and Nutrition Knowledge
Overall FN knowledge scores varied significantly based on teacher age (H (3) = 29.13, p <
.001), as shown in Table 23. Post Hoc analysis, using Dunn's (1964) procedure with a Bonferroni
correction, revealed statistically significant differences in overall FN knowledge scores between
teachers aged under 35 years and teachers aged 35-44 (p = .002); 45-54 (p < .001); and 55 years and
over (p < .001). Adjusted p values are presented. Specifically, teachers aged under 35 years had
significantly lower FN knowledge than teachers aged 35 years and older. No other group differences
were statistically significant. Results from the sensitivity analyses with outliers removed did not
differ from the primary analyses.
Table 23
Variance in Overall Food and Nutrition Knowledge Score by Age
Age

< 35
35–44
45–54
≥ 55
< 35 and 35–44
< 35 and 45–54
< 35 and ≥ 55
35–44 and 45–54
35–44 and ≥ 55
45–54 and ≥ 55
*p < .05.

Overall food and nutrition knowledge
score
n (%)
M
SE
39 (20)
53 (27.2)
64 (32.8)
39 (20)
-

70.8
80
81.4
81.8
-

1.1
1.1
0.67
0.75
-

Kruskal Wallis H
H
29.13*

- 44.66*
- 59.11*
- 61.5*
- 14.45
- 16.83
- 2.39

df
3

p
< .001

.002
< .001
< .001
1.000
1.000
1.000

A one-way ANOVA was conducted to determine if overall FN knowledge scores varied by
years teaching. As the data contained an extreme outlier, the test was performed with and without
the outlier included. Post hoc results differed with the outlier removed, thus results with and
without the outlier are presented (see Table 24). The one-way ANOVA found overall FN knowledge
scores varied significantly by years teaching. With the outlier included, Games-Howell post hoc
analysis revealed that there was a statistically significant difference (p = 0.034) between the score of
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teachers who had taught for over 10 years, compared to those who had taught for 6-10 years (0.05,
95% CI (.00, .10)). Specifically, teachers who has taught over 10 years had significantly higher FN
knowledge than teachers who had taught for 6-10 years. No other group differences were
statistically significant. With the extreme outlier removed, Games-Howell post hoc analysis revealed
that the increased score of teachers who had taught for over 10 years, compared to teachers who
had taught for less than 6 years (0.05, 95% CI (0.01, .090)) and 6-10 years (0.07, 95% (0.02, 0.11))
was significant, p = 0.020 and p = 0.004 respectively. Specifically, teachers who has taught over 10
years had significantly higher FN knowledge than teachers who had taught for 10 years or less.
Table 24
Variance in Overall Food and Nutrition Knowledge Score by Years Teaching
Demographic/teaching
background

Overall food and
nutrition knowledge
score
n (%)

Years teaching
(including outlier)
<6
6–10
> 10
Years teaching
(outlier removed)
<6
6 – 10
> 10

42 (19.2)
36 (16.4)
141 (64.4)

41 (19.3)
36 (17)
135 (63.7)

M

74.8
74.1
79.3

75.7
74.1
80.6

SD

ANOVA

F ratio

df

p

η2

4.81

2,69

.011

.04

8.58

2,61

.001

.09

11.8
10.9
10.3

10.4
10.9
7

*p < .05.
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FN knowledge scores did not vary significantly based on teacher type, as shown in Table 25.
Results from the sensitivity analysis with outliers removed did not differ from the primary analysis.
Table 25
Variance in Overall Food and Nutrition Knowledge Score by Teacher Type
Demographic/teaching
background
n (%)
Teacher type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not
teaching

145 (65.9)
19 (8.6)
23 (10.5)
21 (9.5)
12 (5.5)

Overall food and
nutrition knowledge
score
M
SD
76.9
76.5
80.2
79.4
79.7

ANOVA

F ratio

df

p

η2

1.12

4,40

.347

-.00

11.1
14.3
6.8
10.1
9.5
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5.4.4. Self-efficacy to Teach Food and Nutrition Content
Variance in teacher self-efficacy scores based on teacher type was assessed using a KruskallWallis H tests. Teacher self-efficacy scores varied significantly based on teacher type (H(4) = 9.94, p =
.041), as shown in Table 26. Post hoc analysis, using Dunn's (1964) procedure with a Bonferroni
correction, revealed significant differences in self-efficacy scores between full time classroom
teachers and specialist teachers (p = .042), but not between any other groups. Specialist teachers
had significantly higher self-efficacy to teach FN content than full time classroom teachers.
Table 26
Variance in Self-Efficacy Score by Teacher Type
Teacher type
n%
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching
Principal – not teaching
and Classroom – casual
Principal – not teaching
and Classroom – full time
Principal – not teaching
and Principal – teaching
Principal – not teaching
and Specialist
Classroom – casual and
Classroom – full time
Classroom – casual and
Principal – teaching
Classroom – casual and
Specialist
Classroom – full time and
Principal – teaching
Classroom – full time and
Specialist
Principal – teaching and
Specialist
*p < .05

171 (65.3)
20 (7.6)
27 (10.3)
26 (9.9)
18 (6.9)

Overall self-efficacy score
M
SE
80.8
80.5
88.1
84.5
79.6

H
9.94*

Kruskal Wallis H
df
p
4
.041

1.89

1.000

3.64

1.000

26.21

1.000

48.44

.351

1.75

1.000

- 24.32

1.000

- 46.57

.368

- 22.57

1.000

- 44.81

.042

- 22.24

1.000

1
2.6
2.6
2.5
3.3
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Variance in teacher self-efficacy scores based on teacher age and years teaching experience
were assessed using one-way analysis of variance (ANOVA) tests. Teacher self-efficacy scores
significantly varied by teacher age (p = .041), but not by years teaching, as shown in Table 27.
Games-Howell post hoc analysis revealed that the increased mean self-efficacy score of teachers 55
and over, compared to teachers 35–44 (0.07, 95% CI (0.00, 0.13)) was statistically significant (p =
.041), but no other group differences were statistically significant. Teachers aged over 55 years had
significantly higher self-efficacy to teach FN content than teachers aged 35-44 years.
Table 27
Variance in Self-Efficacy Score by Teacher Age and Years Teaching
Demographic/teaching
background

Overall self-efficacy
score
n (%)

M

SD

Age
< 35
35–44
45–54
≥ 55
Years teaching
<6
6–10
> 10
*p < .05

62 (24)
67 (26)
80 (31)
49 (19)

83.3
78
82.4
84.5

13.3
13.5
12.8
12.2

56 (21.5)
47 (18.1)
157 (60.4)

81.8
82.5
81.6

11.3
15.7
12.9

ANOVA
F ratio

df

p

η2

2.82*

3,134

.041

.02

0.07

2,98

.937

.01

Variance in efficacy expectation scores based on teacher type, age, and years teaching
experience was assessed using one-way analysis of variance (ANOVA) tests. Efficacy expectation
scores varied significantly by teacher type (p = .036 ) and age (p = .008 ), but not by years teaching,
as shown in Table 28. Games-Howell post hoc analysis revealed that the increased mean efficacy
expectation score of specialist teachers compared to full time classroom teachers (0.09, 95% CI (0.01
to 0.18)) was statistically significant (p = .029), but no other group differences were statistically
significant. Specialist teachers had significantly higher efficacy expectations, that is a belief that they
have the knowledge and skills to effectively teach FN concepts to students, than full time classroom
teachers. Furthermore, Games-Howell post hoc analysis revealed that the increased mean efficacy
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expectation score of teachers 55 and over, compared to teachers 35–44 (0.09, 95% CI (0.02 to 0.16))
was statistically significant (p = .004), but no other group differences were statistically significant.
Teachers aged over 55 years had significantly higher efficacy expectations than teachers aged 35-44
years.
Table 28
Variance in Efficacy Expectation Score by Demographic/Teaching Background Variables
Demographic/teaching
background
n (%)
Teacher type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching
Age
< 35
35–44
45–54
≥ 55a
Years teaching
<6
6–10 years
> 10
*p < .05.

171 (65.3)
20 (7.6)
27 (10.3)
26 (9.9)
18 (6.9)
62 (24)
67 (26)
80 (31)
49 (19)
56 (21.5)
47 (18.1)
157 (60.4)

Efficacy expectation
score
M
SD
81.4
80.7
90.7
85.8
80.7
83.3
78
83.8
87.2
80.1
84.9
83

ANOVA
F ratio

df

p

η2

2.78*

4,51

.036

.03

15.2
13.4
14.3
13.6
16.5
4.06*

3,135

.008

.03

1.24

2,97

.293

.00

14.7
15.4
15.2
13.4
15.9
15.4
14.7
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Variance in outcome expectation scores based on teacher type, age, and years teaching
experience was assessed using one-way analysis of variance (ANOVA) tests. Outcome expectation
scores varied significantly by years teaching (p = .023), but not by teacher type or age (Table 29).
Games-Howell post hoc analysis revealed that the increased mean outcome expectation score of
teachers who had taught less than 6 years, compared to teachers who had taught more than 10
years (0.06, 95% CI (.01 to .11)), was statistically significant (p = 0.025), but no other group
differences were statistically significant. That is, teachers who had less than six years teaching
experience held stronger beliefs that teaching FN concepts to students would result in students
changing their FN knowledge, attitudes and behaviours, compared to teachers who had more than
10 years teaching experience.
Table 29
Variance in Outcome Expectation Score by Demographic/Teaching Background Variable
Demographic/teaching
background
n (%)
Teacher type
Classroom – full time
Classroom – casual
Specialist
Principal – teaching
Principal – not teaching
Age
< 35
35–44
45–54
≥ 55
Years teaching
<6
6–10
> 10
*p < .05.

Outcome expectation
score
M
SD

171 (65.3)
20 (7.6)
27 (10.3)
26 (9.9)
18 (6.9)

79.6
80
83.5
82.2
77.8

15.8
17
16.9
13.6
17.6

62 (24)
67 (26)
80 (31)
49 (19)

83.3
78.0
79.7
79.5

17
16.2
15.6
13.8

56 (21.5)
47 (18.1)
157 (60.4)

84.8
78.1
79.1

13.1
18.8
15.6

ANOVA
F ratio

df

p

η2

0.51

4,50

.729

-.01

1.14

3,135

.336

.00

3.94*

2,99

.023

.02
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5.5. Multivariate analyses
The following section of Chapter Five presents results from multivariate analyses.
Specifically, multivariate analyses (detailed below) were used to explore relationships between the
following variables after adjusting for significant demographic and teaching background variables
(presented in the preceding section):
-

professional development and knowledge with self-efficacy to teach FN content

-

FN knowledge with self-efficacy to teach FN content

Furthermore, models were developed using logistic regression to identify factors that predict
teachers’ FNIP, specifically whether they teach FN content and the hours spent teaching FN content.
These models were central to the aim of this thesis which was to identify influences on teachers’
FNIP in NSW primary schools.
5.5.1. Effect of Professional Development on FN Knowledge and Self-Efficacy to Teach Food and
Nutrition Content
A one-way analysis of covariance (ANCOVA) was used to determine the effect of reported
completion of FN related professional development (PD) on teachers’ self-efficacy to teach FN
content, controlling for age and teacher type which were found to be significantly associated with
self-efficacy (see Sub-Section 5.4.4.). Results are presented in Table 30. There was a significant
difference in self-efficacy scores between teachers who reported having completed FN-related PD
and those who did not (F (1, 229) = 6.42, p = .012). Post hoc analysis, performed with a Bonferroni
adjustment, revealed mean self-efficacy scores were significantly greater in the group of teachers
who reported completing PD (M = 88.3, SE = 2.5), compared to the group who reported not
completing PD (M = 82.1, SE = 1.3), with a mean difference of 6.2 (95% CI [0.01, 0.11], p = .012).
Teachers who reported having completed FN-related PD had significantly higher self-efficacy to
teach FN content than teachers who reported having not completed such PD.
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Table 30
Variance in Self-Efficacy Score by Reported Completion of Food and Nutrition Related Professional
Development
Completed professional
development
n (%)

Self-efficacy
scorea
M
SE

ANCOVA
M
diff

F ratio

df

p

Partial η2

Yes
34 (14.3)
88.3
2.5
6.2
6.42*
1,229
.012
0.02
No
204 (85.7)
82.1
1.3
Note. M diff = mean difference. Adjusted mean differences are presented.
aAge and teacher type had been found to be significantly associated with self-efficacy and were controlled for
in the ANCOVA .
*p < .05.

One-way ANCOVA tests were run to determine the effect of reported completion of FN-related
PD on overall FN knowledge, after controlling for teachers age and years teaching which were found
to be significantly associated with knowledge (See Sub-Section 5.4.3.). As the assumption of
homogeneity of regression slopes was broken with a significant interaction term between age and
PD (F (3, 203) = 2.72, p = .046), separate ANCOVA tests were completed for each age group. Results
from the sensitivity analyses with outliers removed did not differ from the primary analyses. Results
from the primary analyses are presented in Table 31. There was a significant difference in overall FN
knowledge scores between teachers aged 45-54 years who reported having completed FN-related
PD and those who did not, (F(1, 65) = 7.93, p = .006). Post hoc analysis, performed with a Bonferroni
adjustment, showed mean overall FN knowledge scores were significantly higher in the group who
reported completing PD (M = 81.3, SE = 1.7) compared to the group who reported not completing
PD (M = 75.9, SE = 2.0), with a mean difference of 5.4, (95% CI [-.09, -.02], p = 0.005). Specifically,
amongst teachers aged 45-54 years those who had completed PD related to FN had significantly
higher FN knowledge than teachers aged 45-54 years who had not completed PD related to FN.
There was no significant difference in overall FN knowledge scores between teachers aged under 35,
35-44, or over 55 who reported completing FN related PD and those who did not, (F (1, 40) = .71, p =
.405), (F (1,53) = .06, p = .812), (F (1,41) = 1.78, p = .190), respectively.
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Table 31
Variance in Food and Nutrition Knowledge Scores by Reported Completion of Food and Nutrition
Related Professional Development
Completed
professional
development

Food and nutrition
knowledge scorea
n (%)

M

SD

ANCOVA

M diff

F ratio

df

p

Partial
η2

<35
Yes
40 (91)
672.8
2.8
4.7
.71
1,40
.405
0.00
No
4 (9)
77.
6.0
35–44
Yes
54 (93)
76.6
2.1
6.5
.06
1,53
.812
0.00
No
4 (7)
83.1
7.0
45–54
Yes
51 (74)
81.3
1.7
5.4
8.55
1,63
.005
0.12
No
18 (26)
75.9
2.0
>55
Yes
37 (84)
81.0
4.1
4.4.
1.78
1,41
.190
0.04
No
7 (16)
85.4
5.1
Note. M diff = mean difference. Adjusted mean differences are presented.
aTeacher type and years teaching experience had been found to be significantly associated with food and
nutrition knowledge and were controlled for in the ANCOVA analyses.
*p < .05.
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5.5.2. Association Between Knowledge and Self-efficacy
Multiple linear regression analysis was used to explore the association between FN knowledge
and self-efficacy to teach FN content. Overall FN knowledge scores were found to significantly
predict teacher self-efficacy scores (p = .001), when adjusting for teacher type and age which had
previously been found to be significantly associated with self-efficacy (see Sub-Section 5.4.4.).
Regression coefficients and standard errors can be found in Table 32.
Table 32
Association Between Self-Efficacy Score and Overall Food and Nutrition Knowledge Score, Adjusting
for Teacher Type and Age
Self-efficacy

B

95% CI for B
LL
UL

SE B



P

R2

Δ R2

Model
.11
.079
Constant
0.63
.51
.76
0.06
.000
Knowledge Score
0.3
.13
.47
0.09
.24
.001*
Agea
35–44
-0.08
-.13
-.03
0.03
-.28
.002*
45–54
-0.06
-.12
-.01
0.03
-.23
.018*
≥ 55
-0.04
-.1
.02
0.03
-.12
.191
b
Teacher type
Classroom teacher – casual
-0.01
-.07
.06
0.03
-.01
.854
Specialist teacher
0.05
-.01
.11
0.03
.12
.079
Principal – teaching
0.01
-.05
.07
0.03
.03
.684
Principal - not teaching
-0.06
-.14
.03
0.04
-.09
.177
Note. Model = “Enter” method in SPSS Statistics; CI = confidence interval, LL = lower limit; UL = upper limit.
aReference category for age was < 35. bReference category for teacher type was full time classroom teacher.
*p < .05.
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5.5.3. Predictors of Teaching Food and Nutrition Content
Binary logistic regression analyses were performed to determine the effect of attitude scores,
knowledge score, self-efficacy scores, completing PD, and feeling prepared to teach FN content on
teaching FN content. As teacher type had previously been found to be significantly associated with
teaching FN content (see Sub-Section 5.4.1.), this variable was controlled for in the regression
analyses. Results are described below and presented in Appendix M. Increasing mean self-efficacy
and efficacy expectation scores were associated with an increased likelihood to teach FN content, p
= .046 and p = .023 respectively. Furthermore, teachers who reported feeling “moderately or
greatly” prepared to teach nutrition had 4.12 times higher odds of teaching FN content (p = .001),
compared to teachers’ who felt “not at all” prepared or prepared only to a “small extent”. Teachers
who reported they had completed PD related to FN taught were also more likely to teach FN
content, compared to teachers who reported they had not completed PD (p = .039). Finally, there
was a borderline significant association (p = .056) between FN education attitude/belief score and
teaching FN content, with an increasing mean score associated with an increased likelihood to teach
FN content. While the associations between self-efficacy score, efficacy expectation score, FN
education attitude/belief score, and PD and likelihood of teaching FN content were each significant,
wide CIs for the odds ratios (see Appendix M) indicate a level of uncertainty in the results. The
outcome expectation score, FN knowledge score, overall FN attitude/belief score, and personal FN
attitude score were not associated with teaching FN content. Results from the sensitivity analyses
with influential cases removed did not differ from the primary analyses with the outliers included.
A model was constructed using binary logistic regression to determine if variables found to have
a statistically significant (p < .05) or borderline significant (p < .06) association with teaching FN
content were predictors of teaching FN content when holding other significant variables constant.
Specifically, a model was constructed to determine the effect of teacher self-efficacy, FN education
attitude/belief, feeling prepared to teach FN content, PD, and teacher type on teaching FN content.
Efficacy expectation score was not included in the model due to the high degree of multicollinearity
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with self-efficacy. As efficacy expectations are a component of overall self-efficacy, for the purpose
of the model only overall self-efficacy was included. The results are summarised in Table 33.
Teachers’ who reported feeling “moderately or greatly” prepared to teach FN content had 3.27
times higher odds of teaching FN content, compared to teachers’ who felt “not at all” prepared or
prepared only to a “small extent” (p = .015), when self-efficacy score, overall FN attitude score, and
teacher type were held constant. Specialist teachers were significantly less likely to teach FN content
than full time classroom teachers, when the self-efficacy score, overall FN attitude score, and feeling
prepared to teach FN content were held constant (p = .001). Neither the self-efficacy score or overall
FN attitude score were associated with teaching FN content when feeling prepared to teach FN
content and teacher type were held constant.
Table 33
Predictors of Teaching Food and Nutrition Content Using Binary Logistic Regression
Variable

B

SE

Wald

df

p

Odds Ratio

95% CI for Odds Ratio
LL
UL

Constant
-.33
1.52
.05
1
.826
Self-efficacy score
.50
1.75
.08
1
.775
1.65
.05
51.01
FN education attitude
1.50
1.54
.95
1
.329
4.48
.22
91.22
score
Feeling prepared to
1.18
.49
5.93
1
.015*
3.27
1.26
8.47
teach FN content
Professional
1.74
1.07
2.65
1
.103
5.69
.70
46.08
development
Classroom teacher –
13.51
4
.009*
FT (reference)
Classroom teacher –
-.58
.66
.76
1
.383
.56
.15
2.06
casual
Specialist teacher
-1.84
.56
10.71
1
.001*
.12
.05
.48
Principal – teaching
.73
1.07
.46
1
.496
2.07
.25
16.95
Principal – not
-1.19
.70
2.86
1
.091
.30
.08
1.21
teaching
Note. CI = confidence interval, LL = lower limit; UL = upper limit; FN = food and nutrition; FT = full time.
R2= .774 (Hosmer-Lemeshow), .099 (Cox-Snell), .174 (Nagelkerke). Model xx (7) = 24.542, p = .001.
*p < .05.
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5.5.4. Predictors of Hours of Food and Nutrition Content Taught
Binary logistic regression analyses were performed to determine the effect of attitude scores,
knowledge score, self-efficacy scores, completing PD, and feeling prepared to teach FN on hours of
FN content taught, when controlling for teacher type and age which were found to be significantly
associated with hours of FN content taught (see sub-section 5.4.1.). Results are described below and
presented in Appendix N. Increasing mean self-efficacy and efficacy expectation scores were
associated with an increased likelihood of teachers reporting teaching greater than 10 hours of FN
content, compared to teachers reporting teaching 10 or less hours of FN content. While these
associations were significant, as shown in Appendix N the CIs were wide indicating a degree of
uncertainty in the data.
There was also a borderline significant association (p = .057) between having reported to have
completed PD related to FN and hours of FN content. Specifically, teachers who reported they had
completed PD related to FN taught more hours of FN content compared to teachers who reported
they had not completed PD. No other variables of interest, including outcome expectation score, FN
knowledge score, overall FN attitude score, personal FN attitude score, FN education attitude score,
and feeling prepared to teach FN content, were not associated with hours of FN content taught.
Results from the sensitivity analyses with influential cases removed did not differ from the primary
analyses with the outliers included.
A model was constructed using binary logistic regression to determine if variables found to have
a statistically significant (p < .05) or borderline significant (p < .06) association with hours of FN
content taught were predictors of hours of FN content taught when holding other significant
variables constant. Specifically, a model was constructed to determine the effect of teacher selfefficacy, completing PD, age, and teacher type on hours of FN content taught, results are
summarised in Table 34. Efficacy expectation score was not included in the model due to the high
degree of multicollinearity with self-efficacy. The constructed model revealed that increasing mean
self-efficacy score was associated with an increased likelihood of reporting to teach greater than 10
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hours of FN content, compared to reporting to teach 10 hours or less of FN content, when PD, age,
and teacher type were held constant. However given the wide CIs for the odds ratio (see Table 34),
there is a degree of uncertainty in the result. Completing PD, age, and teacher type were not
associated with hours of FN content taught when each other variable was held constant.
Table 34
Predictors of Hours of Food and Nutrition Content Taught Using Binary Logistic Regression
Variable

B

SE

Wald

df

p

Odds Ratio

95% CI for Odds Ratio
LL
UL

Constant
-3.90
1.3
9.06
1
.003
0.02
Self-efficacy score
3.33
1.45
5.26
1
.022*
27.98
1.62
Professional
0.64
0.46
1.94
1
.163
1.8
.77
development
Classroom teacher –
1.85
4
.764
FT (reference)
Classroom teacher –
-0.58
0.81
0.51
1
.474
0.56
0.11
casual
Specialist teacher
-0.35
0.66
0.28
1
.597
0.71
0.2
Principal – teaching
0.13
0.52
0.06
1
.800
1.14
0.42
Principal – not
0.76
0.83
0.84
1
.358
2.14
0.42
teaching
< 35 (reference)
1.39
3
.707
35–44 y
-0.09
0.5
0.03
1
.861
0.92
0.35
45–54
0.13
0.49
0.07
1
.796
1.13
0.44
≥ 55
-0.46
0.54
0.71
1
.399
0.63
0.22
Note. CI = confidence interval, LL = lower limit; UL = upper limit; FT = full time.
R2= .971 (Hosmer-Lemeshow), .063 (Cox-Snell), .092 (Nagelkerke). Model xx (9) = 12.541, p = .184.
*p < .05.

482.15
4.62

2.74
2.56
3.13
10.9

2.42
2.95
1.84
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5.6.

Conclusion
This chapter presented the results from the quantitative phase of the study. A total of 271

teachers completed the survey, although response frequencies for each question varied. The
majority of teachers reported teaching FN content, although most spent less than 10 hours a year
doing so. FN content was primarily taught as part of the PDHPE syllabus, with the most common FN
concepts covered in these lessons related to identifying and choosing foods for good health. The
most common barriers to teaching FN content identified by teachers were the lack of appropriate
resources and instructional time. Access to FN education resources and teacher training or PD to
improve FN knowledge were identified as the most common enablers of FN instruction by teachers.
On average teachers had relatively favourable attitudes and beliefs about FN education,
moderately high levels of FN knowledge and high levels of self-efficacy to teach FN content.
Teaching FN content was significantly associated with teacher type. Hours of FN content was
significantly associated with teacher type and age. Teachers’ overall FN knowledge scores varied
depending upon their age and years of teaching experience and their self-efficacy scores varied
significantly by age and teacher type. Teachers who reported having completed PD related to FN had
significantly higher self-efficacy scores than teachers who reported not having completed PD.
Feeling prepared to teach FN content was associated with increased likelihood of teaching FN
content, when controlling for specific covariates. Teachers’ FN attitude scores, knowledge score,
self-efficacy scores, and reported completion of PD were not associated with teaching FN content.
Teachers with higher self-efficacy scores were more likely to teach greater than 10 hours of FN
content per year, than teachers with lower self-efficacy scores, when controlling for specific
covariates. However, hours of FN content taught was not associated with attitude scores, knowledge
score, reported completion of PD, or feeling prepared to teach FN content. Results from the
qualitative phase of the study are presented in the following chapter.
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Chapter Six: Qualitative Phase Results—Interviews With Primary School Teachers
6.1. Introduction
This chapter presents the results from the qualitative phase of the study, which involved 18
in-depth semi-structured interviews with teachers and principals from NSW primary schools. The
chapter begins with an overview of the study participants, followed by a presentation of the three
major themes and accompanying subthemes that emerged from the interview data. As described in
Chapter 4 Methodology and Research Design themes were identified using a combination of
deductive and inductive processes. The analysis was framed deductively with the research aims
applicable to this phase of the study forming the three major themes—FN attitudes and beliefs,
FNIP, and enablers and barriers of FN instruction. Inductive coding techniques were then used to
identify subthemes within each of the three broad deductive categories. Furthermore, within the
deductive theme of enablers and barriers of FN instruction the study’s overarching theoretical
framework—the Socio Ecological Model (SEM)—was used to consider the different levels of
influence acting on teachers’ FNIP. Table 35 provides an overview of the deductive themes and
inductive subthemes, including example quotes for each theme.
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Table 35
Summary of the Major Themes and Subthemes Related to Participants’ Experiences and Perceptions of Food and Nutrition Education
Core theme
FN attitudes and
beliefs

FN instructional
practices

4

Subtheme
The importance of FN
education

Example quote
Just knowing that . . . if you have poor health outcomes as a child then you’re not likely to have good outcomes
as . . . an adult. And making good choices for the future, not just now, but hopefully equipping them with the
understanding of why it’s important. (Participant 18)

Personal interest in FN

If teachers aren’t passionate about it . . . that passion won’t come through, and they won’t teach it as well. . . . if
they are avid musos, you know, their class will be doing music. . . . if they are passionate about healthy eating
and wellbeing, then their class will represent that. So . . . it’s a matter just getting them [other teachers]
confident enough to be able to, um, teach that [FN]. (Participant 17)
So it’s built . . . into the KLA . . . . But for our staff, it’s – it’s actually more the conversations that take place
around the healthy eating. . . . And making it part of what we spruik and what we show. . . . So, it’s part of that
incidental learning, it’s part of that real life learning and it’s part of the ongoing conversations. . . . the
curriculum, definitely, is there to drive it, but there’s not enough of it in the curriculum and there’s certainly not
enough time within our curriculum to be able to do that, but it’s taking the opportunities when they present
themselves. (Participant 13)

Teaching within and
outside formal learning
time

Role modelling

If Live Life Well @ School could, could invest in programs for making teachers more healthy, they’d see the
change in themselves which might make them more willing to plug the message to the kids, because all research
says that principals . . . they’re dangerously unhealthy people. (Participant 6)

Monitoring and
feedback

On a playground duty we have . . . a staff member and there’s an SLSO,4 and they will monitor these children’s
lunchboxes that we would like their lunchboxes to improve. (Participant 8)

SLSO = Student learning and support officer
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Influences that
enable or constrain
FN instruction

FN in the Curriculum

I’ve got one hour a week . . . to do PDHPE, and SEL, which is Social and Emotional Learning. I’ve also – because
my kids are behavioural, so I’ve got to do the zones of regulation as well. So, I’ve got five activities to do in one
[hour]. . . . We are . . . being brutally honest, yes, feeling extremely stretched here. (Participant 15)

Resources, professional
development, and
expert support

There’s always the challenge of resources, um, where to find the materials appropriate for the age levels, and
how to, um, how to get that out to the kids so that it’s not a barrage of paper that they are looking at, but it’s
actually something that they can take on and – and think about. . . . it’s finding that medium to deliver that.
(Participant 17)

Supportive social and
physical environment

I think it needs to start from the top . . . if your principal’s interested and keen and . . . spruiks it, then other, um,
other people that are aspiring to be leaders would go, ‘oh, that’s how you do it’. (Participant 3)

Note. FN = food and nutrition.
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6.2. Summary of Study Participants
As described in Chapter 4 Methodology and Research Design, the study used purposive
sampling to recruit teachers from a range of schools in terms of education sector, geographic
location, and experience of the Live Life Well @ School (LLW@S) program. Table 36 provides an
overview of the study participants. From the eighteen participating schools, a total of sixteen
teachers and five principals were interviewed across eighteen interviews in total (three interviews
were conducted with two participants each). Regarding the education sector, twelve of the schools
were government primary schools and six non-government. The eighteen schools were based in a
range of geographic locations across NSW, including major cities, remote, and very remote areas as
defined by the Australian Bureau of Statistics Remoteness Areas classification.
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Table 36
Summary of Study Participants for Qualitative Phase of Research
School

2

Participant
(type/participant
number)
Teacher 1a
Teacher 2a
Teacher 3

3

Teacher 4

Government

Inner regional

N

4

Teacher 5

Independent

Very remote

N

5

Teacher 6

Independent

Major city

N

6

Government

Inner regional

Y

7

Teacher 7b
Principal 8b
Principal 9

Government

Y

8

Principal 10

Independent

9

Teacher 11

Government

Outer
regional/remote
Outer
regional/remote
Outer regional

N

10

Government

Outer regional

Y

11

Teacher 12c
Principal 13c
Principal 14

Catholic

N

12

Teacher 14

Government

Major city/inner
regional
Major city

13

Teacher 16

Government

Major city

Y

14

Teacher 17

Government

Y

15

Teacher 18

Government

16

Teacher 19

Independent

17

Teacher 20

Government

Inner
regional/outer
regional
Inner
regional/outer
regional
Inner
regional/outer
regional
Major city

18

Teacher 21

Government

1

a, b, c

Education
sector

School geographic
location

Independent

Inner regional

Fully adopted
LLW@S program
(Y/N)
N

Government

Inner regional

Y

Outer
regional/remote

Y

Y

Y

N

N
N

interviewed as a pair.

Note. Geographic location of participant’s school is based on the Australian Bureau of Statistics Remoteness
Areas classification. LLW@S = Live Life Well @ School. LLW@S program adoption = fully adopted if school has
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met all program criteria set by NSW Health, otherwise school has participated in LLW@S training but has not
met all program criteria to be considered “fully adopting”.

In the interviews, participants shared a range of experiences and views regarding FN
education, some of which were influenced by the particular characteristics of their school shown in
Table 35. The following section presents the first theme that emerged from the interview data,
exploring teachers’ attitudes and beliefs about FN education.
6.3. Attitudes and Beliefs
Within the overall deductive theme of attitudes and beliefs about FN education, two key
subthemes were identified based on views and ideas expressed by teachers that were common
across the data. These subthemes regarded 1) the importance of FN education in schools and 2)
teachers’ personal interest in FN. These subthemes emerged in response to interview questions
regarding how teachers’ felt about teaching FN content. Overall the data showed teachers’ had an
interest in FN and believed it was important to teach FN content in primary school, as is explored in
detail below.
6.3.1 Importance of Food and Nutrition Education in Schools
When asked how they felt about teaching FN content to students, all participants expressed
sentiments about FN education being important for children. Participants spoke about the
importance of FN education from several perspectives, starting with how it supports children to
develop healthy eating behaviours. By supporting children to develop healthy eating behaviours,
participants believed FN education contributed to children’s health outcomes, overall wellbeing, and
ability to learn, examples of which are explored below. Furthermore, the majority of participants
believed schools had an essential role in providing FN education, as one teacher commented “I think
it’s imperative that we’re doing that [FN education] in schools” (Participant 18). Throughout the data
the idea that schools needed to educate children about FN repeatedly emerged, with reasons linked
to the impact of FN education on children’s health outcomes, overall wellbeing, and ability to learn.
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Health Outcomes. Many participants expressed the importance of FN education in terms of
children’s future health outcomes. FN education was seen as important to help children develop
healthy eating behaviours early in life, leading to better health outcomes later in life. For example:
Just knowing that . . . if you have poor health outcomes as a child then you’re not likely
to have good outcomes as . . . an adult. And making good choices for the future, not just
now, but hopefully equipping them with the understanding of why it’s important.
(Participant 18)
Participants felt a responsibility to help shape children’s dietary behaviours now and into the future
through FN education. Part of the teachers’ felt responsibility for educating children about FN was
due to concern over the current health of children:
We’re not politicians that have to, um, just have a short-term view. We are teaching kids
for life . . . If I look out the window and think, oh, my goodness, they are the children
that are going to look after . . . me in my dotage, I’m healthier than they are. And that’s
scary. (Participant 3)
Several participants expressed similar concerns, commenting that many of their students
appeared to be in poor health. As well as wanting to influence students’ future health
outcomes, concerns regarding students’ current health motivated participants to teach FN
content in their programs and support students to develop healthy dietary behaviours.
Wellbeing. Teacher concerns regarding students’ health were not limited to physical
health, but also mental, emotional, and social health, mostly referred to by participants as
wellbeing (see example quotes below). When talking about the importance of FN education,
participants frequently made a link between healthy eating and wellbeing.
I guess where I come from with the physical activity and the healthy eating is the
whole wellbeing . . . And how those two things contribute to . . . maintaining that
wellbeing. (Participant 14)
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For many participants who expressed sentiments similar to those above, educating students
about FN and healthy eating appeared to be an opportunity to positively influence student
wellbeing. Several participants provided examples of how they incorporated FN education into
broader activities about wellbeing. For example:
Wellbeing has become such a focus for our school . . . we look at it in terms of regulation,
and we look at, well, I’m in this zone. Why are you in this zone, you know?. . . What’s
stressing your body? And it’s either a food stress or . . . an emotional stress, or . . . a lack
of sleep stress. (Participant 17)
Developing and supporting student wellbeing not only appeared to be a priority for individual
teachers, but examples similar to that described above highlighted that wellbeing appeared to
be a priority across the education system. Participants discussed numerous examples of
classroom activities that focused on student wellbeing, such as teaching students to identify
and regulate their emotions using the zones of regulation framework. For participants in the
current study the focus on student wellbeing led teachers to incorporate content that they
believed supported achievement of wellbeing, such as healthy eating education, into teaching
and learning.
Ability to learn. Along with improving student health and wellbeing, the perceived impact of
dietary behaviours on student learning was a key driver for participants to teach FN content.
Participants described examples where children’s food intake, either not having eaten or eating
discretionary foods, appeared to affect their ability to concentrate and learn. When describing the
link between nutrition and learning, participants often cited behaviour as an intermediary factor. For
example:
There’s absolutely no doubt in my mind, at all, that they [diet, behaviour and
concentration] are certainly connected . . . We can see when the kids are coming on
these sugar highs. . . . they’ve eaten their chocolates, and they’ve eaten all their crap on
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the bus . . . you can see it about 9.30, 10, it starts to flag and then they get aggressive . .
. you can actually physically see it. (Participant 13)
Many participants believed there was a link between consumption of discretionary foods and
aggressive behaviour, with aggressive behaviour in turn identified as a hindrance to student
concentration and ability to learn in the classroom. Another participant talked about the
consequences of children coming to school not having eaten:
It affects – not only their . . . academic learning, but their social learning. . . . they want
to fight . . . because they’re probably a bit unsettled inside themselves, so they’re a bit
more aggressive because they’re hungry (Participant 5).
As well as being believed to be detrimental to student learning in the classroom, poor dietary
behaviours, such as not eating breakfast before school, were also seen by many participants,
who expressed sentiments similar to those above, as impacting students’ interaction with
their peers and ability to regulate emotions and behaviours.
Overall, participants believed FN education was important in schools to support
students to develop healthy dietary behaviours. Participating teachers felt that healthy dietary
behaviours impacted not only students’ physical health but also their mental, emotional, and
social health and their ability to learn. Participants were motivated to teach FN content
because they had observed many students had poor dietary behaviours and they wanted to
contribute to improving student health, wellbeing, and learning by supporting students to
develop healthy dietary behaviours.
6.3.2. Teachers’ Personal Interest in Food and Nutrition
As well as being motivated to teach FN content to support students to develop healthy dietary
behaviours, many participants were motivated to teach FN content due to their personal interest in
FN. These participants prioritised leading a healthy lifestyle and their interest in FN motivated them
to teach FN content, one participant summed this up by commenting:

112

I personally have an interest in it anyway, so . . . healthy eating and encouraging that and
exercise . . . to me it’s a . . . natural sort of feel. . . . And so I suppose it’s easy for me to
encourage. (Participant 5)
Participants felt that having a personal interest in FN made it easier to teach FN content, because it
was an area they felt relatively comfortable discussing with students.
Several participants commented that they believed what teachers taught in the classroom
often reflected personal interests and passions. If a teacher wasn’t passionate about FN, the chances
of them teaching it were less. Such views were expressed by comments such as:
If teachers aren’t passionate about it . . . that passion won’t come through, and they
won’t teach it as well. . . . if they are avid musos, you know, their class will be doing
music. . . . if they are passionate about healthy eating and wellbeing, then their class
will represent that. So . . . it’s a matter just getting them [other teachers] confident
enough to be able to, um, teach that [FN]. (Participant 17)
Participants who expressed sentiments similar to those above, thought this was in part
related to confidence, with teachers feeling more confident to teach topics of personal
interest.
6.3.3. Section Summary
Strong personal interest in FN, alongside beliefs about the importance of FN education,
motivated participants in the current study to teach FN content. Participants were motivated to
support students to develop healthy dietary behaviours because of the impact teachers perceived
these behaviours have on student health, wellbeing, and learning. Overall, participants believed
schools had an essential role providing FN education and for many participants a personal interest in
FN made them feel at ease teaching FN content. Participants approaches to teaching FN content are
explored in the following section.
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6.4. Food and Nutrition Instructional Practices (FNIP)
Participants used a variety of approaches, both inside and outside the classroom to teach FN
content and support healthy FN messages. The different approaches, described below, include:
teaching FN content inside and outside formal learning time; role modelling; and monitoring and
feedback.
6.4.1. Teaching Food and Nutrition Content Inside and Outside Formal Learning Time
While the majority of participants taught FN content as part of the curriculum during formal
learning time, most also provided examples where teaching FN content extended beyond formal
learning time, often in the form of incidental and/or opportunistic conversations with students.
Common opportunities included during supervised eating times, at the start of breaks, and during
fruit and vegetable breaks, for example:
So it’s built . . . into the KLA . . . . But for our staff, it’s – it’s actually more the
conversations that take place around the healthy eating. . . . And making it part of what
we spruik and what we show. . . . So, it’s part of that incidental learning, it’s part of that
real life learning and it’s part of the ongoing conversations. . . . the curriculum,
definitely, is there to drive it, but there’s not enough of it in the curriculum and there’s
certainly not enough time within our curriculum to be able to do that, but it’s taking the
opportunities when they present themselves. (Participant 13)
Throughout the data many examples similar to the above demonstrated that participants
looked for opportunities outside of the curriculum to teach and promote healthy eating.
Participants indicated that extending FN education beyond the curriculum and formal learning
time not only helped to overcome the time pressure they face with a “crowded curriculum”,
but it also makes good sense. FN education aims to assist students to develop practical skills in
making healthy lifestyle choices, therefore it needs to occur in “real life”, in a way that is
meaningful to students. Participants gave several examples of such contexts that provided this
opportunity, for example:
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I keep coming back to the crunches [Crunch & Sip] here, but it’s, you know, it’s five
minutes every day. And that’s such a powerful time that the kids all sit down and
they’re looking around, and they are seeing what other people had. (Participant 17)
Promoting FN messages when students are interacting with food, as well as each other, such
as during fruit and vegetable breaks, was seen as an ideal way to support students to develop
healthy eating behaviours.
When teaching FN content as part of the formal curriculum, participants reported
primarily integrating FN content into the Personal Development and Health component of
Personal Development, Health, and Physical Education (PDHPE). However, several participants
also integrated FN across key learning areas (KLAs) such as English, Science, and Mathematics.
For example:
With our health unit this term, because we are . . . meshing in with our English unit, we’re
looking at. . . fairness in sport . . . we’re discussing nutrition and, you know, doping and all
the rest of that, and . . . the role that nutrition plays in that, and just looking at some of
the false advertising, you know, around all the sugar in foods. . . . there’s so much good
science around . . . food and sports medicine. . . . It’s just a shame that it’s so hard to
deliver it . . . without steering so far off the curriculum. (Participant 17)
Although some participants gave examples of integrating FN content into KLAs such as English, there
was a sense in these examples that it wasn’t necessarily easy to do this and still meet the required
curriculum outcomes for that particular KLA. Rather than FN content slotting neatly into learning
areas across the curriculum, participants appeared to use a somewhat ‘fit it in whenever and
however you can’ approach to teaching FN content.
6.4.2. Role Modelling
In addition to teaching FN content inside and outside formal learning time, participants believed
they had a responsibility to role model healthy eating behaviours to students. The importance of
role modelling healthy eating behaviours to students emerged in response to interview questions
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asking participants to describe the activities and strategies they used to teach and promote FN
messages to students. Participants observed that, “their [teachers’] behaviours are mirrored in the
kids” (Participant 14) and this motivated them to set a positive example by consuming healthy food
and drinks.
We do it each week . . . talking about [my] lunch and . . . they always monitor what I’ve got
in my lunchbox. . . . I guess I can’t speak for all staff, but I know in my practice, it comes up
whenever, you know? (Participant 15)
Role modelling was perceived to not only practically demonstrate to students what healthy
eating looked like but was also a another useful opportunity to reinforce FN messages.
When teachers didn’t role model healthy eating, participants worried this sent unhelpful
messages to students about FN. Several participants commented that, in general, teachers were
not always the “healthiest bunch of people” (Participant 6) and that teachers themselves
needed support to make healthy dietary choices. One participant suggested:
If Live Life Well @ School could, could invest in programs for making teachers more
healthy, they’d see the change in themselves which might make them more willing to plug
the message to the kids. (Participant 6)
Sentiments shared similar to those above suggest teachers’ own health and FN related
behaviours influence their FNIP, in particular how comfortable a teacher may feel to teach and
promote FN content. Supporting teachers to develop healthy dietary behaviours themselves was
viewed as important to sending the right message to students, as one participant concluded
“healthier teachers would be a better message” (Participant 6).
6.4.3. Monitoring and Feedback
For some participants, role modelling healthy eating extended beyond setting a positive
example with their own dietary behaviours to also monitoring students’ dietary behaviours. Keeping
an eye on what students were eating was seen by these participants as a way to encourage or
support healthier food choices. Examples of monitoring students’ eating behaviours varied, but were

116

generally akin to, “on a playground duty we have . . . a staff member and there’s an SLSO, 5 and they
will monitor these children’s lunchboxes that we would like their lunchboxes to improve”
(Participant 8). For participants who provided such examples, monitoring students’ eating
behaviours was seen as part of a schools’ responsibility to promote and support healthy eating. The
steps taken by participants to encourage healthier choices when they believed there were issues
with students diets varied but included, having “conversations with families” (Participant 12) about
specific dietary concerns, sending home healthy eating information in the school “newsletter or
[putting] a link on [the school] Facebook” (Participant 18), and hosting information sessions usually
at “kindy orientation” (Participant 20) about healthy lunchboxes.
Not all participants thought schools should be monitoring students’ dietary behaviours
however. A number of participants felt this was outside the scope of the teachers’ role in FN
education. One participant described an example of his wife, who was also a teacher, being given
advice by their child’s teacher about what they packed in the child’s lunchbox, as stated:
This teacher had the audacity to say . . . there’s too many packets, and they didn’t
understand the back story. And yet, fair enough, you look at the lunch box, and it did
look like a lot of packets. But, yeah, this teacher . . . just couldn’t step back from the fact
that, you know, reality is, you’re a teacher . . . you don’t police the lunchboxes. You
can’t police the lunchboxes. So, I guess they overstepped the mark in that respect.
(Participant 17)
This and other examples given by participants highlighted the potential for tension between a
teacher’s personal commitment to encouraging healthy eating and the outward/formal
responsibility they do or do not have in relation to students’ dietary behaviours. While some
participants clearly perceived monitoring students’ eating at school as part of their remit as
teachers, others saw this as a definite overstep of a teacher’s role.

5

SLSO = Student learning and support officer
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6.4.4. Section Summary
FN content was taught by participants both inside and outside formal learning time.
While the curriculum provided a base for teaching FN content, participants also looked for and
embraced other opportunities to teach and promote FN messages. Such opportunities
included during fruit and vegetable breaks, supervised eating times, and at the start of breaks.
Teaching FN content outside of formal learning time helped to overcome time constraints
related to a crowded curriculum. To promote healthy eating messages to students, many
participants also tried to role model healthy eating themselves and/or actively monitored
students eating habits at school. Not all participants approached teaching FN content using the
same strategies, with different factors influencing teachers’ FNIP as is explored in the following
section.
6.5. Influences that Enable or Constrain Food and Nutrition Instruction
Despite positive attitudes and beliefs about the importance of FN education and a sense of
responsibility to teach FN content, participants reported their FNIP were constrained by multiple
factors. These factors existed across multiple levels of the socio ecological model (SEM), including
the organisational (school), community, and policy level. The most significant barrier perceived to
influence FN instruction was the extent to which FN content was included in the curriculum.
6.5.1. Food and Nutrition in the Curriculum
Participants’ FNIP were strongly influenced by the small extent to which FN content
appeared in the curriculum. In terms of covering FN content during formal learning time, the
majority of participants described devoting only a few lessons per year to explicitly teaching FN
content. For example:
Looking at the syllabus; nutrition is such a small part . . . It is really a small part of the
syllabus. . . . Oh, look, it probably . . . gets covered . . . it might be one lesson . . . one or two
lessons and that – that would be it. (Participant 4)
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There are only a small number of direct references to FN in the curriculum, and many participants
felt that this small number of references limited the time they could dedicate to teaching FN
content, at least during formal learning time.
Within the Personal Development and Health component of PDHPE, participants described
the need to teach many topics in addition to FN, for example: cyber, road, and water safety; drugs
and medicines; child protection; and friendships and bullying. Most participants reported having
approximately thirty to sixty minutes a week to cover all topics related to Personal Development and
Health (excluding physical education/movement skills).
I’ve got one hour a week . . . to do PDHPE, and SEL, which is Social and Emotional
Learning. I’ve also – because my kids are behavioural, 6 so I’ve got to do the zones of
regulation as well. So, I’ve got five activities to do in one [hour]. . . . We are . . . being
brutally honest, yes, feeling extremely stretched here. (Participant 15)
The NSW Education Standards Authority (NESA) recommends schools spend 1.5 to 2.5 hours per
week on all strands in the PDHPE syllabus, including physical education/movement skills. Teachers in
the current study felt challenged to teach all the required content in this amount of time and the
time they could feasibly dedicate to FN content in amongst everything else was limited. Participants
also worried that teaching so many topics in a short period of time adversely affected teaching
quality. While participants felt all of the PDHPE topics were important, the sheer volume of topics
meant it was “really hard to give everything what it needs” (Participant 14). Participants reflected
that sometimes this led to a ‘tick box approach’, where one activity or package was found that could
cover multiple topics. While this solved the issue of limited time, participants acknowledged it
probably meant topics were often not covered in sufficient detail for learning to be effective.
The curriculum was described as the “bottom line” (Participant 14) for teachers. Participants
emphasised that FN content needed to have greater prominence in the curriculum if it were to be
taught more often. As one participant offered:

6

Referring to students with disruptive behavioural problems, such as poor emotional self-regulation.
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Having it embedded within the syllabus because people always go back to the syllabus. . .
. that’s what we’re paid to do. So if it’s there within the syllabus and it’s – there’s
hyperlinks and things there people will use it. (Participant 18)
Participants felt this was particularly true for teachers who did not have a personal interest in
FN, because they may be less likely to spend time looking for ways to integrate FN content into
their teaching. In saying this, participants emphasised that because the curriculum was already
crowded, more content shouldn’t simply be ‘squeezed’ in. Rather, participants believed FN
content could be more strategically integrated across the curriculum to provide additional
opportunities to teach the topic while still meeting defined curriculum objectives.
Not only did participants feel that FN content was given limited space in the curriculum, they
also felt there was a heavy emphasis on literacy and numeracy in the curriculum. A heavy emphasis
on literacy and numeracy was perceived to put pressure on teachers to prioritise these subjects
over topics like FN. Participants felt that literacy and numeracy were viewed as core “academic”
subjects, while FN was seen as an optional “extra” and “non-academic”. Broadly, teachers expressed
the view that educational agencies and schools placed a higher value on “academic” subjects:
I feel it’s probably not a priority [for the school]. I feel literacy and numeracy are the
priorities. . . . which I certainly agree for our children here. . . . we do have quite low
results across the school. . . . so definitely that is our priority, but, um, I guess where I
come from with the physical activity and the healthy eating is the whole wellbeing.
(Participant 15)
Participants felt a sense of tension, wanting to dedicate time to teaching FN content because they
saw the importance of healthy eating to student’s wellbeing and learning, but also feeling they
needed to focus primarily on literacy and numeracy. When time was short, and with pressure to
prioritise literacy and numeracy, participants commented PDHPE was often one of the first subjects
to get deprioritised, “health seems to be one of those subjects that if it’s a busy week it drops off”
(Participant 19), further limiting opportunities to teach FN content.
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The heavy curricular emphasis placed on literacy and numeracy, as well the limited extent to
which FN content is included in the curriculum, made teaching FN content challenging for
participants. While participants saw the importance of FN education and wanted to teach FN
content, they spent limited formal learning time covering FN content because of the tension they
felt to prioritise core academic subjects.
While integrating more FN content into the curriculum was suggested as a possible solution
to increasing the amount of time spent teaching FN content, participants felt a broad range of
supports were required to facilitate effective FN education in schools. These supports ranged from
educational resources and PD, to commitment from school leadership and parents/carers, and
supportive policies and practices in the school environment, which are presented next.
6.5.2. Resources, PD, and Expert Support
Easy access to ‘ready to go’ resources was considered a key enabler of FN instruction. These
resources needed to align with curriculum objectives, be engaging for students, and be adaptable for
different age levels. One participant remarked, “I think, teachers, to be effective with teachers, and
it sounds, probably, bizarre and we’re pathetic, but we’re time poor. . . . And we need to grab
something that will be of value that’s there ready to go” (Participant 4). ‘Ready to go’ resources
reduced the time participants had to spend compiling information and preparing resources, which in
a time poor environment was highly valued.
Participants felt that many of the existing FN educational resources they had accessed from
government websites and general internet searches were unengaging for students. Participants
described these resources as content heavy, often visually outdated, and/or lacking relevance to
current FN issues. In particular, several participants talked about having difficulty finding resources
that were meaningful for students:
There’s always the challenge of resources, um, where to find the materials appropriate
for the age levels, and how to, um, how to get that out to the kids so that it’s not a
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barrage of paper that they are looking at, but it’s actually something that they can take
on and – and think about. . . . it’s finding that medium to deliver that. (Participant 17)
Key factors that made resources useful were that they aligned with curriculum objectives, were
engaging for students, adaptable for different age levels, and based on new approaches to learning.
Several participants commented that resources that focused on new approaches to learning, such as
‘enquiry based learning’, were particularly useful for teaching FN content.
Because participants struggled to find useful resources to teach FN content, they often
felt they had to “reinvent the wheel”, preparing new resources when they wanted to teach FN
content. Opportunities to share resources and ideas with other teachers made the job easier:
I find when I network with the other PDHPE teachers it makes my job heaps easier because we
share programs, we share assessment tasks, we share the laborious paperwork things that we
don’t want to do, ah, and that makes our job easier. (Participant 6)
Sharing of resources between teachers facilitated teaching FN content, with individual
teachers needing to spend less time developing and/or locating resources.
Along with educational resources, access to professional development (PD) on FN was
identified as a significant enabler of FN instruction. Participants viewed PD and teacher education as
important for developing their knowledge, skills, and confidence related to teaching FN content.
Several participants commented that primary teachers have to be “generalists across all KLAs”
(Participant 6), which made PD on specific topics like FN particularly valuable, providing them with
knowledge and skills where they often had limited formal training. In addition, PD helped to
motivate and inspire teachers. Several remarked that they came away from PD, such as staff inservices or workshops, with a much better understanding of why it was important to teach FN:
I think that was what was really, um, good about the training . . . it really [gave] . . this is
the big picture . . . so that gives you purpose and this is the why and then . . . what’s
worked. (Participant 18)
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Understanding the rationale for teaching FN content, i.e. to support children to develop
healthy dietary behaviours which positively impact their health, wellbeing, and learning,
motivated participants to incorporate it into their teaching practices.
In the absence of FN-related PD or FN content in education degrees, participants often relied
on their own research or information from family and friends to upskill themselves on FN, “it’s selftaught . . . It’s all my own reading and research” (Participant 18). While participants were generally
happy to undertake their own reading and research when they had a personal interest in FN, they
acknowledged that they weren’t always confident in the quality or accuracy of information sources
they accessed. Participants valued formal PD as it gave them confidence in the accuracy of what they
were learning.
Key barriers to accessing PD were cost and availability of relief teachers. Several participants
commented that the problem wasn’t so much finding PD to attend but rather finding the funds for
relief teachers to cover them while they attended PD:
Being in private school I think that’s a big thing because, um, there’s not the same
money and funding for PD. . . . If someone offers you a free PD . . . [or] a casual to cover
you . . . then you jump at it. (Participant 19)
Limited funding for relief teachers reportedly affected the frequency with which teachers
accessed PD on FN. For other participants, particularly those in rural or remote areas, finding
casual relief teachers was a major barrier to attending PD. Several participants from rural areas
made comments to the effect, “we have a lot of PL 7 around that, sort of, stuff [FN]. . . . But you
know, it’s not because the courses aren’t offered, it’s because the casuals aren’t available”
(Participant 12). Even in rural areas, PD on FN was reported to be relatively readily available,
however, because schools were often smaller in size and casual teaching pools were smaller,
finding relief was challenging.

7

PL = professional learning. For the purpose of this thesis the term professional learning is synonymous with
the term professional development.
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In addition to being able to access PD on FN, many participants spoke about the benefits of
having access to a support person who could answer their FN related questions, direct them to
resources, and suggest strategies and ideas for teaching FN content. The schools who took part in
the qualitative phase of the current study all participated in the NSW Government’s Live Life Well @
School program providing them with access to a health promotion officer from their local health
district to support FN education. These health promotion officers were seen by participants in the
current study as ‘go-to’ experts who they could contact in relation to FN education, “having the go
to people . . . who’ve got ideas, who’ve got knowledge—and are prepared to share that has been a
really valuable part of Live Life Well” (Participant 18). Not only did the health promotion officers act
as a knowledge source for participants, providing them with ideas and suggestions for teaching FN
content, but they provided a sense of support and reassurance for participants: “I think it’s powerful
. . . Just to know that there’s someone there” (Participant 3). Given participants often felt ill
prepared to teach FN due to a lack of formal training or inability to access PD, having access to
expert support personnel was highly valued by participants.
6.5.3. Supportive Social and Physical Environment
In addition to having access to educational resources, PD on FN, and expert support, a
supportive social environment was considered critical to supporting FN instruction. At the school or
organisational level many participants talked about how the success of FN education in their school
was largely due to support from the school principal or senior leadership team.
I think it needs to start from the top . . . if your principal’s interested and keen and . . .
spruiks it, then other, um, other people that are aspiring to be leaders would go, ‘oh,
that’s how you do it’. (Participant 3)
This and similar sentiments expressed by participants highlight the essential role school
leadership has in influencing teachers’ instructional practices. As teachers’ practices often
reflect that of their school leadership, enthusiasm and support for FN education from school
leadership can motivate and encourage teachers to teach FN content.
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Support from the school community, namely parents/carers, was also viewed as
critical to enabling teachers’ FNIP. Participants’ sentiments regarding the need for
parents/carers to support FN education were reflected in comments such as, “Parents need to
be invested in that [FN education], too. So, we can teach what is a ‘sometimes food’, and then
kids will go out for . . . lunch, and there’s a sometimes food every single day” (Participant 3).
Without parent/carers being involved in and supportive of FN education, participants felt
healthy FN messages taught at school were undermined.
Many participants acknowledged that not all parents/carers had the knowledge, skills
or resources necessary for making healthy food choices. For example:
Parents need to have a voice. . . . and I feel that we need to try and share the knowledge
with them, so . . . when they have their voice, they are informed . . . not bringing those
preconceived ideas that muesli bars are great. (Participant 15)
Participants expressed a desire to support parents/carers with healthy eating, wanting to share the
FN knowledge they had with parents/carers who may not have the same level of knowledge and/or
skills. By passing such knowledge onto parents/carers, participants believed parents/carers would be
in a better position to support FN education.
While participants wanted to support parents/carers with healthy eating, several
commented that this could be difficult, with one participant remarking, “I mean, we have had those
parents who it’s like ‘don’t tell me what to feed my child’” (Participant 18). Participants
acknowledged that FN was a personal topic and that meant some parents/carers did not want to
receive FN advice/information from their child’s school. Participants were unsure of how best to
support parents/carers with FN. Some had tried hosting healthy eating workshops for parents,
although they often had poor attendance, while others used school newsletters to promote healthy
eating messages. Generally, participants expressed a desire for more support from governing
educational agencies to engage with parents/carers regarding FN education.
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Overall there was a sense that FN education needed to be a partnership between schools and
parents. For this to happen both teachers and parents needed to work together, respecting and
supporting each other and their respective roles. Although participants viewed it as challenging to
work in partnership with parents/carers to support FN education, doing so was seen as critical to
supporting children to develop healthy dietary behaviours.
In addition to support from school leadership and parents/carers, policies and practices
within both the school (organisational) and community environment facilitated teachers’ FNIP.
Several participants discussed the importance of FN messages being consistent throughout the
school, from the classroom to the canteen and in the playground.
We sign up for things like Fruit & Veg Month things like that just to promote it
continually throughout the year as well and not just sort of a once off, one term talking
about it. . . . I suppose we see the importance of that because we’re now a healthy
school canteen. So we need to be teaching the same thing that we teach in school.
(Participant 16)
When healthy food messages were promoted throughout the entire school – in the canteen, at
school events, through initiatives such as fruit and vegetable breaks, this helped to create a
supportive environment that reinforced what students learnt in the classroom about FN. Conversely,
participants felt that if unhealthy food was being sold in the canteen or offered at school events,
such as fundraisers or sports carnivals, this contradicted the messages being promoting in the
classroom.
Creating a supportive environment through policies and practice wasn’t always easy. A number
of participants discussed difficulties in getting the canteen to sell and promote healthy food. As one
participant described:
And that was a bit of battle with, um, P&C to – to actually get them to recognise the
importance of, um, matching our philosophy and our practice . . . when it came to FN.
And even [then] . . . we’re not there because they still, you know, it’s a treat day and a
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lot of our families treats are still around food . . . and there’s still that association with
it’s a reward. (Participant 18)
Participants reported tension between teachers and school staff who believed it was
important to promote a holistic message of healthy eating across the school environment and
those parents and staff who saw the canteen as a “treat” for students.
For some participants, promoting a consistent and holistic message of healthy eating also
needed to involve the broader school community. These participants felt that their efforts to
promote FN at school were challenged by retail outlets in close proximity to the school that
specifically marketed unhealthy food to children. Participants gave examples of local shops near the
school marketing lunch or snack deals to children that included discretionary food:
They’ve [the local shop] got this lunch pack down there, that the kids can buy. It’s cling
wrapped with a packet of chips ah, a piece of cake and something else . . . So, here we
are trying to do our job in schools . . . and then you’ve got 600 metres down the road,
them selling . . . a lunch pack with a popper, a packet of chips and a cake. . . . So, where’s
the accountability to local food stores? (Participant 4)
For FN education to be effective and support students to develop healthy dietary behaviours,
policies and practices that promoted and supported healthy eating beyond the school gates
were considered imperative.
Finally, incorporating FN education into school planning documents helped to ensure it
remained a focus for teachers and wasn’t deprioritised when teachers became busy. As one
participant commented, “Putting it into the school plan, because I think that’s important, so it
can’t get knocked off; it’s there . . . Give it a chance, yeah. And I think that’s the issue; we’re
not accountable” (Participant 3). All schools in NSW complete annual planning exercises that
set out the focus, activities, and initiatives for the school for the year. When activities and
initiatives related to FN education were included in these planning exercises, many
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participants believed there was a higher level of accountability around ensuring FN content
was taught.
Support and consistent messaging at the interpersonal, organisational, community, and
policy levels were considered critical to effective FN instruction. Educational resources,
professional development, and expert support helped to provide teachers with the knowledge,
skills and confidence to teach FN content, while the views and actions of school and
community stakeholders and practices and policies within the school were critical to creating a
supportive environment for FN education. Although participants identified many factors that
could support FN education, not all of these supports were readily accessible to participants or
present in all participants’ school and community environments.
6.6. Conclusion
This chapter presented the results of the in-depth semi-structured interviews undertaken with
primary school teachers in the qualitative phase of the study. Three major themes and eight
subthemes emerged from the interview data through a thematic analysis that involved deductive
and inductive coding. The major themes were FN attitudes and beliefs, teachers’ FNIP, and
influences that enabled or constrained FN instruction. Overall participants had positive attitudes and
beliefs about the importance of FN education in schools. Participants’ felt they had a responsibility
to teach FN content and support children to develop healthy dietary behaviours. Participants
believed healthy dietary behaviours contributed to students’ health outcomes, wellbeing, and ability
to learn. Regarding teachers’ FNIP, participants took a variety of approaches to teaching FN content
both inside and outside formal learning time, including role modelling healthy dietary behaviours
and monitoring students eating habits and lunchboxes. Participants’ FNIP were influenced by a range
of factors at the interpersonal, school, community, and policy levels. A crowded curriculum, with
little direct reference to FN, as well as pressure to prioritise literacy and numeracy were major
barriers to teaching FN content. Effective supports for FN instruction included access to appropriate
teaching resources, professional development, and expert support, as well supportive social and
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physical environment that ideally, provided consistent messaging around healthy eating behaviours.
The findings from this chapter and Chapter 5 are interpreted and discussed in the following chapter.
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Chapter Seven: Discussion

7.1. Introduction
The current study aimed to explore factors that influence primary school teachers’ food and
nutrition instructional practices (FNIP). The previous two chapters presented the results from the
study, from both the cross-sectional survey and in-depth semi-structured interviews. This chapter,
guided by the Socio Ecological Model (SEM) and the Social Cognitive Theory (SCT), interprets the
results of the study and discusses key findings. Influences on teachers’ FNIP are considered at each
of the five levels of the SEM—intrapersonal, interpersonal, organisational, community, and policy.
Influences acting at the intrapersonal level are discussed first, followed by those acting at the
interpersonal, school, community, and policy levels. Throughout the discussion comparisons with
existing literature are made.
7.2. Discussion
Good nutrition in childhood is not only essential for growth and development, but also
promotes children’s learning and wellbeing (Brown, 2016; Correa-Burrows et al., 2016; Nyaradi et
al., 2015). Unfortunately, many Australian children have poor dietary behaviours (ABS, 2018). Food
and nutrition (FN) education in school can support children to develop healthy dietary behaviours
and help prevent problems associated with a poor diet such as overweight and obesity (Ardzejewska
et al., 2012; Cotton et al., 2020; Institute of Medicine, 2012). Despite the recognition of the
importance of FN education, evidence suggests insufficient time is spent on FN education in primary
schools (Celebuski et al., 2000; Courtney, 2016; Jones & Zidenberg-Cherr, 2015; Metos et al., 2019).
To support and encourage teachers to include FN education in their programs it is critical to
understand the influences that enable or constrain their current practices. The international
literature suggest possible influences, however such evidence in Australia is limited. This limited
understanding of influences on FN instruction in Australia motivated the current study, which aimed
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to provide an in-depth exploration of teachers’ perceptions of the broad ranging influences that
impact their practice, from personal knowledge and confidence to curriculum design and policy.
7.2.1. Intrapersonal Level Influences
According to the SCT, an individual’s attitudes and beliefs, knowledge, and self-efficacy
influence if and how they perform a given behaviour (Bandura, 1986). The influence of each of these
constructs on teachers’ FNIP was a central focus of the current study. Key claims in this section of
the discussion include: in the current study teachers understood the importance of FN education
and had reasonable levels of FN knowledge and self-efficacy to teach FN content; feeling prepared
to teach FN content increases the likelihood that a teacher will teach FN content; teacher selfefficacy appears to predict the amount of time spent teaching FN content and may mediate the
relationship between FN knowledge and FN instruction; and time spent on FN instruction by NSW
primary school teachers may meet the recommendations of education authorities but is likely
insufficient to effect change in students FN knowledge, attitudes, and behaviours.
Teachers in the current study believed FN education in schools was important and they were
motivated to teach FN content because of the positive impact they believed it could have on
children’s health outcomes, wellbeing, and learning. Victorian teachers (Love et al., 2020), also cited
the positive association between student health and learning and the opportunity to establish lifelong healthy eating behaviours as reasons why FN content should be taught in primary schools.
Teachers in the current study were particularly motivated to teach FN content because of the impact
they perceived diet to have on children’s wellbeing. In NSW; government schools are required to
demonstrate a commitment to student wellbeing by meeting certain criteria set out in the Wellbeing
Framework for Schools (NSW Department of Education, 2015). Wellbeing appeared to be a focus for
the schools of many participating teachers. At an individual level teachers spoke strongly about the
importance of supporting students mental, social, and emotional health as well as their academic
development. Healthy eating has been associated with improved child wellbeing (Brown, 2016) and
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the majority of teachers in the current study saw FN education as a way to support wellbeing in
students.
A healthy diet has also been associated with student learning and academic achievement
(Correa-Burrows et al., 2016; Nyaradi et al., 2015). Improved student concentration and ability to
learn motivated teachers in the current study to teach FN content, although some of the beliefs held
by participants regarding the effects of diet on student behaviour were not necessarily evidence
based (Watson et al., 2018; Wolraich et al., 1995). Specifically, when talking about the benefits of FN
education, several participants spoke about the negative impact they believed discretionary foods,
particularly sugary foods, had on student behaviour. Research suggests there is no substantial link
between consumption of sugary foods and student behaviour in the general population (Watson et
al., 2018; Wolraich et al., 1995). While there is evidently room to improve teachers’ awareness of
the mechanisms by which a healthy diet can support student learning, if teachers understand and
accept that diet influences student’s ability to learn this appears to motivate them to include FN
content in their teaching.
The findings of the current study and previous research (de Vlieger et al., 2019; Love et al.,
2020; Penner & Kolasa, 1983) suggest teachers understand the importance of good nutrition,
appreciating the impact of dietary behaviours on children’s health and wellbeing in both the short
and long term. For the most part, teachers also see schools as having an important role in providing
FN education to support children to develop healthy dietary behaviours.
As well as valuing FN education, teachers in the current study also had relatively high levels
of FN knowledge. In saying this, the range of scores achieved by teachers showed FN knowledge
varied substantially, with some participants answering as few as 10% of the questions correctly.
Interestingly, teachers aged over 35 had higher levels of FN knowledge than teachers aged under 35,
as did teachers with over 10 years teaching experience compared to teachers with less than 10 years
teaching experience. Teachers with less than 10 years teaching experience, and most likely those
aged under 35, are likely to have more recently completed their teacher education than teachers
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with more teaching experience and those who are older. The higher levels of FN knowledge in older
teachers and those who have been teaching for longer suggests that teachers’ FN develops
throughout their teaching career. Whether increased FN knowledge is directly related to a teachers’
career experiences, as opposed to more general life experience, was outside the scope of this thesis.
While teachers’ levels of FN knowledge in the current study appear higher than those found in
previous studies (Jones & Zidenberg-Cherr, 2015; Katsagoni et al., 2019; Kinsler et al., 2012; Liu et
al., 2018), it is difficult to directly compare findings for two reasons. Firstly, different instruments
have been used to assess teachers’ knowledge across studies, and secondly, there are likely to be
differences in the training and PD available to the teachers in the studies based on the country or
state they are from. Although not necessary for all teachers, the findings of this thesis suggests a
proportion of teachers would benefit from training or PD to improve their FN knowledge. Supporting
teachers to develop appropriate FN knowledge is important to ensuring accurate FN information,
that reflects current dietary recommendations, is taught to students.
Teachers in the current study also had relatively high levels of self-efficacy to teach FN
content. To the best of the researcher’s knowledge no previous Australian studies have measured
primary school teachers’ self-efficacy to teach FN content. The current study is among the first to
provide insight into the FN education self-efficacy of a sample of NSW primary school teachers,
suggesting at least a portion of teachers believe they have sufficient knowledge and skills to teach
FN content and bring about change in students’ FN behaviours. Interestingly, in the current study, of
the three intrapersonal constructs explored—attitudes and beliefs, knowledge, and self-efficacy—
only self-efficacy was associated with higher FN instruction rates. Teachers with higher self-efficacy
to teach FN content spent more time teaching FN content than teachers with lower self-efficacy
(Brenowitz & Tuttle, 2003; Britten & Lai, 1998; Metos et al., 2019).
While probably not surprising, these findings can be understood through Bandura’s (1986)
SCT. In his SCT, Bandura proposes that the likelihood of an individual performing a given behaviour is
influenced by: their behavioural capabilities related to the behaviour i.e. knowledge and skills; their
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beliefs that they are capable of performing the behaviour and in doing so bring about the desired
outcome (self-efficacy); and the extent to which they value the outcome of the behaviour. While
Bandura stipulates that all three factors influence behaviour to some extent, he describes selfefficacy as the ‘unifying’ construct, emphasising that knowledge, skills and beliefs are unlikely to
change an individual’s behaviour. Specifically, Bandura (1977) observed that while subject matter
knowledge is required for an individual to perform a behaviour, self-efficacy tends to mediate the
association between knowledge and behaviour. As demonstrated in the current study, there was a
significant association between teachers’ FN knowledge and their self-efficacy to teach FN content,
and between self-efficacy and teaching FN content, but not directly between FN knowledge and
teaching FN content. Drawing on Bandura’s (2004) proposition that self-efficacy mediates the
relationship between knowledge and behaviour, the findings of the current study show that FN
knowledge supports FN instruction by increasing teachers’ belief that they are capable of teaching
and bringing about change in students’ FN related knowledge, attitudes, and/or behaviours (i.e.
their self-efficacy) . More broadly in education research, improving content knowledge of a subject
area has been shown to increase teachers’ self-efficacy to teach that same subject (Leader-Janssen
& Rankin-Erickson, 2013; Swackhamer et al., 2009).
Along with teacher self-efficacy, ‘feeling prepared’ to teach FN content was associated with
FN instruction. Specifically teachers who reported feeling either ‘moderately’ or ‘greatly’ prepared to
teach FN content had a three times higher odds of teaching FN content than teachers who reported
feeling ‘not at all prepared’ or ‘prepared to a small extent’. Australian research on teacher
preparedness for FN education is limited, however literature from the US is available. In a survey of
New York State teachers (n=137), Watts (2009) found over 70% felt only moderately prepared to
teach FN. McCaughtry et al. (2012) specifically explored teachers (n= 27) perceptions of pre-service
teacher training and preparedness to teach FN content, reporting over two-thirds of participants felt
their university education had left them unprepared to teach FN content. It is difficult to compare
the results from the US to the findings of the current study, given there are differences between
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Australia and the US in terms of the curriculum teachers are required to implement and the
university training and PD available related to FN. As self-efficacy refers to a person’s belief that they
are capable of performing a given behaviour (Bandura, 1997), it is perhaps unsurprising that both
self-efficacy and feeling prepared to teach FN content were related to FN instruction in the current
study. The extent to which a teacher feels prepared to teach FN content is likely dependent on a
range of factors, including self-efficacy to teach FN content, FN knowledge, previous FN training or
PD, and access to resources or support. Teachers in the current study wanted more PD to increase
their FN knowledge and confidence teaching FN content. Such sentiments suggest PD or FN training
maybe particularly important to ensuring teachers feel prepared to teach FN content. Although it is
positive that the majority of teachers in the current study felt relatively prepared to teach FN
content, more specifically understanding what makes teachers feel prepared to teach FN would help
to support the one in five study participants who did not feel this way.
The findings of the current study in relation to self-efficacy support a growing body of
research that demonstrates a critical link between teacher self-efficacy and FN instruction
(Brenowitz & Tuttle, 2003; Britten & Lai, 1998; Metos et al., 2019; Pendergast et al., 2011; Sandholtz
& Ringstaff, 2014). There is, however, limited existing research regarding the relationship between
teachers’ FN attitudes/beliefs and knowledge and their instructional practices, with which to
compare the current study’s findings. In one study of 628 teachers, Metos et al. (2019) found the
total hours of FN content taught in the classroom had a significant but weak-moderate correlation
(r= .371, p < .01) with teachers’ FN attitudes and beliefs. In regard to teachers’ FN knowledge and
their instructional practice, similar to the current study, Jones and Zidenberg-Cherr (2015) found no
association between FN knowledge and teaching FN content. Further research is warranted to
determine if FN instruction is predicted by teachers’ FN attitudes/beliefs or knowledge. Such
research should explore the influence of teacher attitudes/beliefs and knowledge with their
instructional practices both independently and mediated through self-efficacy.
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Given self-efficacy appears to be important when influencing teachers’ FN instruction, it is
important to consider how teachers’ self-efficacy can be improved. In the current study, teachers
who had participated in FN education PD had higher FN teaching self-efficacy scores than teachers
who had not participated in professional development. In addition, many participants interviewed in
the qualitative phase of the study expressed a desire for FN PD to increase their confidence to teach
the subject. Carraway-Stage et al. (2016) found teachers (n=34) who participated in a one-day FN PD
course had significant improvement in their self-efficacy to teach FN. Fahlman et al. (2011) reported
similar findings with teachers (n=59) who attended a full day in-service on FN showing increased
self-efficacy following the in-service. In both studies, the PD included a pre-designed FN curriculum
and resources that teachers could implement with their class (Carraway-Stage et al., 2016; Fahlman
et al., 2011). In the current study, participants who self-identified as specialists had higher levels of
self-efficacy to teach FN content than non-specialist teachers. Although participants were not asked
to identify their area of speciality, assuming some respondents were specialist PDHPE teachers,
higher levels of self-efficacy to teach FN content could be expected given these teachers’ have
undergone specific training in health and physical education. While the findings of the current study
are not causal, combined with previous research, they indicate the importance of providing FN
education PD, or equivalent training, to increase teachers’ FN self-efficacy, and potentially the time
they spend teaching FN content in the classroom.
Despite positive attitudes and beliefs about FN education, as well as relatively high FN
knowledge and self-efficacy, the majority of teachers in the current study spent limited time
teaching FN content. Over half of the teachers who reported that they taught FN content, spent 5
hours or less per year teaching the topic and only a quarter spent more than 10 hours. This is the
first documented evidence of the number of hours that Australian primary school teachers actually
spend teaching FN content. Several studies from the USA presented varying estimates of time spent
teaching FN content by primary school teachers, with the mean time spent ranging between 5 and
13 hours (Celebuski et al., 2000; Kann et al., 2001; Kann et al., 2007; Metos et al., 2019; Watts et al.,
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2012). Results from the current study therefore suggest Australian teachers spend a comparable
amount of time teaching FN content to teachers in the US.
Following an evaluation of the effectiveness of school health education in the US (Connell et
al., 1985; Olsen et al., 1985), it was proposed and has been generally accepted (Carraway-Stage et
al., 2016; de Vlieger et al., 2019; Jones & Zidenberg-Cherr, 2015), that at a minimum, 10-15 hours of
education per year is needed to change students’ health knowledge related to topics such as FN.
Furthermore, it was proposed that 40-50 hours of education was needed to see changes in students’
health related attitudes and practices. Based on this suggestion, the majority of teachers in the
current study are not spending enough time teaching FN content to lead to changes in students’ FN
knowledge, let alone behaviour. Furthermore, as teachers in the current study are probably among
the most engaged in terms of FN education, it is likely the average hours spent teaching FN content
by teachers in the general population across NSW may be lower still.
It is important to note that the hours of FN content taught by teachers in the current study
does reflect the recommended time allocation suggested by the NSW Education Standards Authority
(NESA) for PDHPE. As noted by de Vlieger et al. (2019), NESA recommends teachers spend 1.5-2.5
per week on all strands in the PDHPE syllabus. If this time is divided equally over the eight PDHPE
strands and topics within each strand including FN, approximately 2 hours per year should be spent
on teaching FN as part of PDHPE 8. Notably, this does not take into account teaching FN within other
KLAs such as Science and Technology, where there are references to FN and some of the
participating teachers did this. However, it does indicate that most teachers within the current study
allocate the time roughly expected of them by the PDHPE syllabus to FN education. Of note, many
teachers interviewed in the qualitative phase of the study described incidents of teaching FN
content outside what they considered formal learning time, for example, during fruit and vegetables
breaks or at recess or lunch through incidental conversations. It is possible that such incidental

8

Data for the current study was collected in 2017/2018. At this time the NSW K-6 PDHPE Syllabus included
eight content strands.
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opportunities were underreported in the quantitative phase of the current study. As such there is a
chance that, while reported formal teaching time on FN is lower than desired, total time spent by
teachers discussing and promoting FN may actually be higher than reported.
7.2.2. Interpersonal, Organisational, Community, and Policy Level Influences
Beyond the intrapersonal level, teachers’ FNIP were influenced by several factors acting at
and interacting across the outer layers of the SEM, including the interpersonal, organisational
(school), community, and policy levels. The following section considers influences that constrained
FN instruction first, before discussing enablers of FN instruction. Key claims in this section of the
discussion include: a crowded curriculum impacts FN instruction; access to high quality educational
resources is a barrier to teaching FN content; teachers value expert support; and consistent
messaging across the school community is a critical enabler of FN instruction.
The most commonly reported barriers to FN instruction existed at the school and state
policy levels and included a crowded curriculum, lack of instructional time, and pressure to prioritise
core academic subjects, a finding that is consistent with previous research (de Vlieger et al., 2019;
Fahlman et al., 2011; Hall, 2015; Jones & Zidenberg-Cherr, 2015; Love et al., 2020; McCaughtry et al.,
2012; Woodson et al., 1995). Teachers interviewed in the current study believed the curriculum was
extremely crowded, leaving little time to teach FN content. While teachers wanted to spend more
time teaching FN content, it is one of eight topics within the PDHPE syllabus they had to cover in the
recommended 1.5-2.5 hours per week. The limited extent to which FN is explicitly mandated in the
curriculum, led teachers in the current study to look for and utilise incidental opportunities outside
of formal learning time to teach FN content. Examples of incidental opportunities used to teach FN
content included talking with students about healthy lunchboxes during supervised eating times at
the start of recess and lunch, discussing why fruit and vegetables are healthy while students had
their fruit and vegetable break, teachers role modelling healthy dietary behaviours and, possibly,
monitoring students’ lunchboxes.
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Many teachers also felt pressured to prioritise literacy and numeracy over subjects such as
FN. Previous studies have reported similar findings (Clarke et al., 2017; Langford et al., 2015), where
teachers felt that FN is a ‘non-academic’ subject (Ronto et al., 2017) and of less importance than
‘academic’ subjects such as literacy and numeracy (Love et al., 2020). The sheer volume of topics in
the curriculum, combined with its limited inclusion of FN specific content, may send a message to
teachers that FN is not a high priority. Interestingly, an independent review of the NSW curriculum,
commissioned by the NSW Government and completed in 2020, found most syllabi were
‘overcrowded’ and this impacted teachers’ ability to teach effectively (Masters, 2020). The review
recommended a new curriculum be developed, with reduced content, to focus on core teaching in
each subject. Given that FN is not considered ‘core’, reducing the content of curricula to focus on
core teaching may reduce the time available for topics such as FN, amongst others, that appear to
be ‘non-core’ subject areas.
The lack of formal opportunity within the curriculum to teach FN content makes it important
to consider how teachers can be supported to incorporate FN content into their instructional
practices. One possible strategy is to encourage and support a cross-curricular approach to FN
instruction, integrating content throughout the different KLAs. Studies have shown teachers
generally support the integration of FN content in KLAs such as English, Science, and Mathematics,
with some already doing so (Chrisman, 2020; de Vlieger et al., 2019; Dudley et al., 2015; Follong et
al., 2020; Miller, 2014, October 30; Watts et al., 2012). For example, students might discuss the
influence of marketing on food choices in English or look at the energy content of food in
Mathematics (Love et al., 2020). A review of teaching approaches and strategies in schools found
cross-curricular learning to be one of the most effective methods for teaching FN related content as
it made content more relevant to students’ daily life (Dudley et al., 2015). Many teachers in the
current study reported that they incorporated FN into a variety of KLAs, although the extent to
which it was incorporated varied from a “minor extent” to “extensively”. While teachers saw the
benefits of cross-curricular learning, several discussed the challenges of integrating content in
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meaningful ways that still achieved curriculum objectives. As previously noted by Moss et al. (2019),
to ensure cross-curricular approaches are successful teachers need to be supported to make
“authentic connections…across the subject/disciplinary divides” (p. 37) so that subject matter isn’t
compromised and integration is genuine rather than tokenistic. Encouragingly, PD programs focused
on aligning FN lessons with core curriculum can improve teachers’ self-efficacy to teach FN content
across learning areas (Metos et al., 2019; Snelling et al., 2013). Making such programs widely
available to teachers may increase cross-curricular FN instruction.
Along with a crowded curriculum and time constraints, lack of appropriate resources was
perceived as another major barrier to FN instruction. Teachers reported that existing FN educational
resources were often difficult to locate, required editing or significant adaption, were not aligned to
specific curriculum objectives, and/or were unengaging for students. This finding is consistent with
previous research (de Vlieger et al., 2019; Fahlman et al., 2011; Hall, 2015; Jones & Zidenberg-Cherr,
2015; Love et al., 2020). In particular, previous Australian research found teachers perceived FN
educational resources were often outdated and/or lacking links to curriculum objectives. A review of
reference material provided by NESA for teaching FN content found the most recent book was
published in 1997 and the suggested websites offered only generic information such as the
Australian Guide to Healthy Eating website (de Vlieger et al., 2019). de Vlieger observed that other
more helpful websites/resources are available to teachers, but noted that these are not necessarily
subject to quality control or centrally located and easily accessible. Indeed, several
websites/organisations across Australia offer FN related educational resources relevant to primary
school teaching, including Re.Fresh ED Nutrition Education in Western Australia, Food & Me in the
Australian Capital Territory, and the Healthy Kids Association in NSW, among others. A high level
review of such websites/organisations suggests there is a range of resources, some more or less
engaging, available for teachers to use to support FN instruction. However these resources are
scattered across multiple sites and organisations, which are often not education specific. This
scattering of resources means teachers may not be sure where to find resources, or it can take time
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to find resources which may deter teachers from looking. Furthermore, as resources are developed
by a range of organisations across different state jurisdictions, resources are not always aligned to
the specific curricula a teacher is following and may need to be adapted to be suitable for their
situation (de Vlieger et al., 2019). Overall, evidence from the current study and previous research (de
Vlieger et al., 2019; Love et al., 2020) suggest a lack of appropriate educational resources is a barrier
to FN instruction. This barrier relates not only to the actual availability of resources, but also to the
time required to locate and make adaptions to resources (de Vlieger et al., 2019; Love et al., 2020).
Developing high quality FN resources and/or making currently available resources readily accessible
through education authorities (such as Scootle), may better support teachers to teach FN content in
NSW primary schools.
Teachers in the current study recognised that they played an important role in FN education,
however, many also felt the need for expert or specialist FN personnel to support FN education in
schools. The type of specialist support teachers desired ranged from having a ‘go-to-contact’ to
answer questions, share resources and ideas, to someone who would actually teach FN content to
students in the classroom. Victorian teachers interviewed by Love et al. (2020) also described the
value of having a dedicated workforce to support the provision of FN education. While some
Independent and Catholic schools in NSW employ specialist PDHPE teachers to deliver PDHPE, this is
less common in government primary schools (Ardzejewska et al., 2010). While it appears to date no
studies have examined the role or potential value of specialist FN personnel in schools, the
employment of specialist physical education personnel has been shown to be effective in delivering
physical education in primary schools (Ardzejewska et al., 2010; Lynch & Soukup, 2017). In saying
this, employing a dedicated specialist to deliver FN content in every primary school is unlikely to be
feasible and also prompts a larger debate about the role of specialist teachers in primary education
which is outside the scope of this discussion. Currently, through the NSW Government’s Live Life
Well @ School (LLW@S) program all primary schools in NSW have access to a dedicated health
promotion team member to support the implementation of health promotion strategies related to

141

healthy eating and physical activity. While participants in the current study highly valued the support
they received from their LLW@S health promotion team, the longevity of the program and its ability
to support FN education in schools is dependent on continued government funding. Realistically,
neither employing specialist FN personnel in every school nor relying on continued government
support for programs such as LLW@S offer the ideal solution to supporting FN education in schools.
The findings of the current study, however, emphasise that teachers want support with FN
instruction. This makes it important to investigate sustainable models for delivering support for
schools for FN education.
There is a substantial body of literature showing that for FN education to be successful in
changing students eating behaviour it must be supported by the whole school (Langford et al., 2015;
Lee et al., 2020; Love et al., 2020; Stewart-Brown, 2006; Turunen et al., 2017). A whole school
approach to FN education has been described as one which brings together school leadership,
students, parents, and the broader community to promote healthy eating, and embeds FN messages
across the school environment, culture, and policies (Minniss et al., 2010; Stewart-Brown, 2006).
Consistent with the literature regarding the benefits of a whole school approach to FN education,
teachers in the current study identified support from school leadership, parents and the community,
and the reinforcement of healthy messages across the school environment, including through school
planning and policies, as critical enablers of FN instruction.
School leadership has repeatedly been identified as an enabler of FN instruction within
schools (Chrisman et al., 2020; Jones & Zidenberg-Cherr, 2015; Love et al., 2020) and the majority
(72.3%) of teachers in the current study reported they would be more likely to teach FN content if
there was “leadership and support from school executive”. School principals and others in
leadership roles make many decisions that affect not only the operation of a school but also its
underlying culture. Decisions may include, for example, how learning is structured within the scope
and focus of the curriculum, what extra-curricular activities the school participates in, and school
priorities in planning. While leadership staff may be guided in these decisions by advice and ideas
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from other staff, leaders are ultimately the key decision makers with regard to what happens in the
school. Support, or lack thereof, for FN education from school leadership can, therefore, have a
significant influence on teachers’ FNIP within a school. Previous literature (Courtney, 2016; Watts,
2009) supports this idea, with teachers who report feeling supported by their school principal found
to spend significantly more time teaching FN content than teachers who do not feel adequately
supported. In the qualitative phase of the current study many teachers commented that the reason
FN education had been successful in their school was because of support and enthusiasm from the
school principal. Supportive principals were perceived to garner commitment for FN education from
other teachers, as well as parents and the community, a finding that has previously been reported
(Love et al., 2020). Previous research has shown that if school leadership is tepid toward health
education, then passionate individual teachers may be left trying to ‘champion’ such education
across an entire school (Inchley et al., 2007). While the commitment of such teachers is admirable,
relying on champion teachers to drive FN education can be unsustainable. When the workload,
commitment, or availability of champion teachers change, potentially because of ‘burn out’ or
reassignment to another school, the strategies and activities they have implemented are not always
continued (Inchley et al., 2007; Love et al., 2020).
In addition to leadership support, teachers in the current study were more likely to teach FN
content if such messages were also reinforced throughout the school in the physical environment
and through school plans, policies, and procedures. Teachers expressed a strong sentiment that
there was no point in teaching children about healthy food choices in the classroom if unhealthy
food was then sold and promoted in the school canteen, at school events, or provided as rewards. A
supportive FN environment reinforces the FN concepts students learn in class and provides them
with the opportunity to put their learning into practice by making and purchasing healthy food and
drink choices at the school canteen or school events (Jones, 2013; Porter et al., 2018). The
importance of the school environment to developing healthy eating habits in children is recognised
by many health and education agencies in Australia (Rosewarne et al., 2020) and internationally

143

(Lucas et al., 2017) and respective policies, such as the NSW Nutrition in Schools Policy (NSW
Department of Education, 2020c) and the NSW Healthy School Canteen Strategy (NSW Department
of Education, 2020a), have been introduced to support schools to create supportive environments
for healthy eating. Adoption of FN related policies by schools varies widely however (Rosewarne et
al., 2020; Wu et al., 2016), and studies show providing training and support to schools is critical if
policies are to be sustained over the long term (Lucas et al., 2017; Wang & Stewart, 2013).
In the current study, a tension existed between the role of the school versus parents/carers in
FN education, which impacted teachers’ FNIP. This tension appeared to arise when teacher
messages about FN were inconsistent with FN messages and practices in the home. Specifically,
teachers identified unhealthy food provision and practices by parents as a barrier to school FN
education, a finding that has previously been reported (Clarke et al., 2013; de Vlieger et al., 2019;
Jones & Zidenberg-Cherr, 2015). There was a sentiment amongst many teachers, although not all
agreed, that to overcome unhealthy food provision in the home, schools needed to take a proactive
stance. This involved monitoring students’ lunchboxes and then intervening through conversations
with parents/carers or sending information home when a school had concerns over the food a child
was bringing to school. Although research suggests parents are generally supportive of FN education
in schools (Clarke et al., 2013; de Vlieger et al., 2020), with one Australian study finding parents
actually want to see more FN education in schools (de Vlieger et al., 2020), a recent debate in the
Australian media queried the role teachers should/could play in monitoring children’s lunchboxes,
with many parents arguing this was an overstep of a teacher’s role (Barry, 2017, June 1; Zappavigna,
2019, October 25). From a social determinants perspective, parents/carers can face many barriers to
healthy food provision, not all of which relate to lack of knowledge or willingness to provide healthy
food, but which can extend to psychosocial issues in the home, financial disadvantage, and/or food
insecurity (Massey-Sokes & Meaney, 2006; Metos et al., 2019). While teachers in the current study
were empathetic to the practical reality of family life and the challenges parents/carers faced in
providing healthy food, this empathy existed in tension with their desire to take a proactive stance
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to support children to develop healthy dietary behaviours. This finding highlights how the beliefs and
expectations of members within the school community, in this instance of parents/carers and school
staff, can interact to influence FN instruction. Ideally FN education is a partnership between the key
players in an individual school community, namely the school staff and parents/carers, as evidence
shows FN education is more effective when parents/carers are involved (Cotton et al., 2020; de
Vlieger et al., 2019). Although health promotion programs, such as the NSW Government’s LLW@S
initiative, encourage parental involvement in FN education, there is somewhat of an ironic
contradiction in expecting parents/carers to be appropriately engaged and supportive of FN
education when FN education appears to be limited in Australian schools. If current generations do
not receive appropriate FN education when they are in school, it is unsurprising that as future
parents/carers of school aged children they may not have the knowledge and skills to engage in and
support the FN education of their own children. Improving FN education in school would, therefore,
seem part of the solution to developing successful partnerships between schools and parents/carers
that then themselves further improve FN education.
7.2.3. Accounting for Influences on Teachers’ FNIP
Teachers’ FNIP in the current study were shaped by a range of influences at all levels of the
SEM. Of particular significance was how influences across different levels of the SEM interacted to
affect teachers’ FNIP. Rather than acting in isolation, influences at the intrapersonal, interpersonal,
school, community, and policy levels, interacted to shape teachers’ FNIP. For example, although
sufficient FN knowledge and self-efficacy may prepare teachers to teach FN content, if FN content is
not specified or required in the curriculum and there is pressure on teachers to prioritise subjects
like literacy and numeracy, teachers are less likely to teach FN content. Further still, if the school or
community environment does not support FN education, the likelihood of FN content being taught is
further reduced. In the current study, there appeared to be an underlying tension between
influences at the intrapersonal level and influences at the broader environmental levels, particularly
at the policy level. One way to visualise this tension, shown in Figure 8, is as a tug-o-war. On the one
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side is teachers’ personal characteristics—their attitudes and beliefs about FN education, FN
knowledge, and self-efficacy to teach FN content. On the other side of the tug-o-war is policy and
curriculum—what is required in the curriculum with regard to teaching FN content and what
education agencies emphasise should be taught. In the current study, teachers’ positive attitudes
about teaching FN content and their relatively high levels of FN knowledge and self-efficacy were
often pulled or challenged by a curriculum that specified very little FN content and pressure to
prioritise other subjects over teaching FN content. Additional tension was added to or removed from
the ‘rope’ depending on the school and community environments in which teachers were operating.
When school leadership, parents/carers, resources, and training supported FN education, tension on
the rope was eased and FN instruction was facilitated. Without these supports tension increased and
the tug-o-war continued. As discussed above and indicated by the double headed dashed arrows,
influences at each level of the SEM not only impact directly on teachers’ FNIP but they also interact
with influences at other levels, creating a complex environment in which teachers must practice.
Figure 8
The Tug-O-War Between Influences That Shape Food and Nutrition Instruction in Primary Schools

Organisational influences

Interpersonal influences

Intrapersonal
influences e.g.
knowledge and selfefficacy

Community influences

Policy influences
e.g. curriculum

While in the current study teachers’ intrapersonal characteristics mostly supported FN
instruction and the curriculum appeared to constrain FN instruction, the ‘tug-o-war’ would also exist
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if FN were more supported by curriculum and policy but teachers did not have the attitudes/beliefs,
knowledge, or self-efficacy to teach FN content. Theoretically, when influences both at the
intrapersonal and policy levels support FN instruction, as well as influences at the interpersonal,
school, and community levels, the ‘tug-o-war’ no longer exists and effective FN instruction can
occur. To achieve such an outcome, strategies to support FN instruction must therefore take a
multilevel approach, addressing influences across each level of the SEM, so that teachers feel better
equipped for this teaching. Supporting schools to take a whole school approach to FN education
could be part of a multilevel solution, given a whole school approach is focused on developing
supports for FN education across the organisational (school), community and interpersonal levels of
a school’s social and physical environment (Langford, Bonell, Jones, Pouliou, et al., 2015; StewartBrown, 2006). By recognising the need to garner commitment and support from school leadership,
parents/carers and the community for FN education, as well as the need to embed FN messages in
school culture, policies and practices, a whole school approach to FN education acts to address
influences at multiple levels of the SEM that are known to impact FN instruction.
7.3. Conclusion
This chapter presented a discussion of the key findings of the current study, offering new
contributions to the school FN education literature and answering several not-yet answered
questions regarding NSW teachers’ FNIP. FN education was valued by teachers in the current study,
who were likely among the most engaged teachers in NSW in terms of FN education, however the
time participants spent teaching FN content was limited. Teachers demonstrated relatively high FN
knowledge and self-efficacy, although there was substantial variation among participants. PD to
improve teachers’ knowledge and self-efficacy may increase FN instruction, as teacher knowledge
appears to predict self-efficacy, leading to a greater likelihood of more time being spent on FN
instruction.
A crowded curriculum with little emphasis on FN content, pressure to prioritise other ‘core’
academic subjects, and limited access to appropriate resources negatively impact teachers’ FNIP. In
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addition to addressing resource availability, schools could be supported to adopt a cross-curricular
approach to teaching FN content to overcome some of the challenges presented by an overcrowded
curriculum and lack of instructional time. Finally, teachers in the current study identified support
from school leadership and parents/carers and reinforcement of healthy messages across the school
and community environment as key enablers of FN instruction. These practices are consistent with a
whole school approach to FN education and, if supported in schools, may increase FN instruction by
teachers and consequently support children to develop healthy dietary behaviours.

148

Chapter Eight: Conclusion and Recommendations
8.1.

Introduction
This concluding chapter synthesises the key study findings in relation to the five research

questions that guided the project and discusses the implications of the study findings for future
practice, policy, and theory. The strengths and limitations of the research are also presented, as are
recommendations for future research.
8.2.

Research Questions and Summary of Key Findings
It is widely agreed that schools have an important role in helping to prevent childhood

overweight and obesity through FN education (Ardzejewska et al., 2012; Cotton et al., 2020; Institute
of Medicine, 2012). Despite this, little research has been undertaken on the current state of FN
education in Australian primary schools. In particular, there has been little exploration of the
influences on primary school teachers’ FNIP. Understanding these influences is critical to help
identify effective supports for teachers to provide children with the knowledge and skills necessary
for establishing healthy dietary behaviours.
The current study provides substantive evidence of the levels of Australian primary school
teachers’ FN knowledge and self-efficacy to teach FN content, and subsequently how this knowledge
and self-efficacy positions them to teach FN content. It is also one of only a few studies to explore
Australian primary school teachers’ reported FNIP. In comparison to the existing studies (de Vlieger
et al., 2019; Love et al., 2020), the current study was significantly larger in size and therefore able to
capture a large and diverse range of teacher views and experiences. By addressing the gaps in the
existing knowledge identified above, the findings of the current study offer a significant contribution
to the school FN education literature. The following section presents the key findings by directly
addressing each of the research questions for the project.

149

8.2.1. Research Question 1: What are Primary School Teachers’ Food and Nutrition Instructional
Practices?
The majority of teachers in the current study taught FN content in their classes. However,
time spent teaching FN content was limited. Over half of teachers spent five hours or less teaching
FN content in a year and only a quarter spent over ten hours. Since at least 10–15 hours of FN
education is needed in a year to change students’ FN knowledge, and 40–50 hours to influence their
FN beliefs and behaviours (Connell et al., 1985), teachers in the current study did not spend enough
time teaching FN content to theoretically change students’ FN knowledge. In saying this, the hours
of FN content taught by teachers in the current study do reflect the recommended time allocation
suggested by the NSW Education Standards Authority (NESA) for PDHPE.
Teachers taught FN content both inside and outside formal learning time. During formal
learning opportunities FN was primarily taught as part of the PDHPE syllabus, however many
teachers also integrated FN into other KLAs. Most commonly FN was integrated into Science and
Technology, English, and Mathematics, in that order. Formal learning opportunities involved
common FN topics such as identifying and choosing healthy food, relationship between diet and
health, and food groups and recommendations for healthy eating.
Outside formal learning teachers described using ‘incidental opportunities’ to teach FN
content. Examples of such opportunities included talking with students about healthy lunchboxes
during supervised eating times at the start of recess and lunch and discussing why fruit and
vegetables are healthy while students had their fruit and vegetable break. Other opportunities for
teaching FN content and promoting healthy eating messages included teachers role modelling
healthy dietary behaviours and, possibly, monitoring students’ lunchboxes. Teachers viewed the
incidental conversations as additional opportunities to reinforce FN messages, given the limited
extent to which FN is explicitly mandated in the curriculum. The conversations were also regarded as
valuable learning opportunities, as they contextualised FN messages by delivering them at a time
when children were engaging with food as part of a daily routine.
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Overall, teachers spent limited time teaching FN content. While FN content was taught
during formal learning time, due to the limited inclusion of FN content in the curriculum, teachers
looked for and made use of informal learning opportunities to teach food and nutrition related
information. FN content was primarily taught as part of the PDHPE syllabus with a focus on concepts
related to food and health.
8.2.2. Research Question 2: What are Primary School Teachers’ Attitudes and Beliefs about Food
and Nutrition and Food and Nutrition Education?
Overall primary school teachers in the current study had positive attitudes and beliefs about
FN in their own lives (i.e. personal FN) and FN education in schools. In regard to personal FN, almost
all teachers believed diet was a major factor in maintaining health and the majority took an interest
in how their diet affected their health. In regard to FN education, the majority of teachers believed
FN content should be taught in primary schools. Most teachers also believed they played an
essential role in promoting good FN information to children and almost two-thirds wanted more
time to teach FN content. Teachers believed FN education was important because it helped children
to develop healthy eating habits, which teachers believed would have positive effects on their health
outcomes, wellbeing, and learning. Teachers’ FN attitudes and beliefs did not differ significantly
based on age, years of teaching experience, or teacher type. Having positive attitudes and beliefs
about FN education was not associated with teaching FN content.
8.2.3. Research Question 3: What is the Food and Nutrition Knowledge of Primary School
Teachers?
Teachers in the current study had moderately high levels of FN knowledge as measured by a
modified version of the General Food and Nutrition Knowledge Questionnaire (Hendrie et al., 2008;
Kliemann et al., 2016). Teachers’ knowledge of four FN concepts (dietary recommendations, nutrient
content of foods, diet-disease relationships, and interpreting nutrition labels) were measured.
Teachers showed highest knowledge of the diet-disease relationships, while the weakest area of
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knowledge was dietary recommendations. The range of knowledge scores varied widely, with some
teachers scoring as low as 10% and others scoring close to one hundred percent (97%).
Teachers who had more than 10 years teaching experience had significantly higher FN
knowledge than teachers with less than 10 years experience, as did teachers aged over 35 compared
to teachers aged under 35. Interestingly, there was no difference in knowledge between full-time
classroom teachers, casual teachers, specialist teachers, and principals. In the current study, FN
knowledge was not associated with whether or not a teacher taught FN content or the hours they
spent teaching content.
8.2.4. Research Question 4: What are Primary School Teachers’ Levels of Self-Efficacy to Teach
Food and Nutrition Content?
Teachers in the current study on average had moderately high levels of self-efficacy to teach
FN content. Teachers’ efficacy expectation scores reflect a moderately strong belief that they have
the knowledge and skills to effectively teach FN concepts to students. Meanwhile, the outcome
expectation scores reflect a moderately strong belief that by teaching FN concepts to students,
students will change their FN knowledge, attitudes, and behaviours.
Teachers who identified as specialist teachers (e.g. PDHPE specialist, garden specialist) had
significantly higher self-efficacy than classroom teachers. In addition, teachers who were aged 55
and over had significantly higher self-efficacy than teachers aged 35-44. However, no other
significant differences were found between teachers’ age and their self-efficacy to teach FN content.
Years of teaching experience was not associated with self-efficacy. Teachers with higher self-efficacy
levels reported teaching more hours of FN content compared to teachers with lower self-efficacy
levels. While this finding was significant, the odd ratio confidence intervals were high, indicating a
degree of uncertainty with the result. Self-efficacy was greater in teachers with higher levels of FN
knowledge and in teachers who had completed PD related to FN education.
Overall teachers had relatively high levels of self-efficacy to teach FN content, reflecting a
moderately strong belief that they had the knowledge and skills to effectively teach FN concepts to
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students and bring about changes in students’ FN knowledge, attitudes, and behaviours. Critically,
self-efficacy to teach FN content appears to be associated with time spent teaching content.
8.2.5. Research Question 5: What do Teachers Perceive as Key Enablers and Barriers to Food and
Nutrition Instruction?
Teachers in the current study reported several key barriers to FN instruction, namely a lack
of instructional time related to a crowded curriculum, pressure to prioritise ‘core academic subjects’,
and a lack of appropriate resources. Teachers talked about an ‘overcrowded curriculum’ and the
limited formal mention of FN in the official curriculum. While some FN content is included within the
Personal Health Choices strand of the PDHPE syllabus, teachers were overwhelmed by the number
of topics in this strand that include mental health, safety, relationships, alcohol, and other drugs in
addition to FN. Many teachers described having only 30-60 minutes a week to cover all of these
topics and commented that time pressure impacted their ability to teach each topic effectively.
Teachers felt additional pressure to prioritise literacy and numeracy as the ‘core academic subjects’.
Teachers felt this pressure not just from the curricular emphases in literacy and numeracy, but also
more broadly from the education system that they perceived to primarily be concerned with literacy
and numeracy. A lack of appropriate educational resources also constrained teachers’ ability to
teach FN content. Teachers found it difficult to locate resources that were ‘ready to go’, engaging,
and aligned to the curriculum.
While teachers faced several barriers to teaching FN content, there were also supportive
factors within the school and community environments. Support from school leadership, access to
educational resources, and reinforcement of healthy messages across the school environment all
enabled FN instruction. Support from parents/carers was also considered critical, as was consistent
promotion of healthy messages in the broader school community. When children were consuming
unhealthy food regularly, bought from home or purchased from local shops, teachers felt this
contradicted the healthy messages they were teaching.
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Overall FN instruction was influenced by a range of factors at the interpersonal, school,
community, and policy levels. Perceived barriers at the school and policy levels included a crowded
curriculum, pressure to prioritise core academic subjects, and limited access to appropriate
educational resources. Notwithstanding these barriers, commitment and support for FN education
from school leadership, parents/carers and the broader community, as well as consistent promotion
of FN messages through school policies and practices all enabled FN education.
8.3.

Implications and Recommendations of Study Findings for Practice, Policy, and Theory
The current study has several implications for school-based FN education practice, policy

and theory. These implications are presented in the following section, along with recommendations
relevant to each implication.
8.3.1. Practice
This research contributes to a small but growing body of evidence on FN education in
Australian primary schools. Fundamentally it highlights that teachers spend limited time teaching FN
content due to a range of influences that constrain FN instruction. Increasing the time spent on FN
education in primary schools may help to support children to develop healthy dietary behaviours
resulting in better health outcomes in later life (Connell et al., 1985; Worsley et al., 2002). To
increase the time spent on FN education, supports are required at multiple levels, including
intrapersonal, interpersonal, school, community, and policy. At the intrapersonal level this research
has demonstrated the importance of developing teachers’ self-efficacy and feelings of preparedness
to teach FN content. Based on the findings of the current study, to develop teachers’ self-efficacy it
is important to: i) ensure teachers are equipped with adequate FN content knowledge and skills
relating to the delivery of FN education, ii) increase teachers’ understanding of how FN education
helps children develop healthy eating habits with a resultant positive impact on health outcomes,
wellbeing, and learning, and iii) equip teachers with strategies and resources to integrate FN content
across different learning areas. Previous research (Carraway-Stage et al., 2016; Fahlman et al., 2011)
has shown professional development (PD) can be an effective way to develop teachers’ FN content
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knowledge, as well as their skills to deliver FN education. However, as highlighted by the results of
this study, teachers in NSW face numerous barriers to accessing PD including the cost of
courses/training, conflicts with work schedules, and the ability to access to relief staff. Support from
education authorities for teachers to access low or no cost FN-related PD, as well as the
development of PD courses/training that have a flexible delivery model may help to increase the
number of teachers who access FN-related PD.
Beyond the intrapersonal level, FN instruction can be supported through the adoption of a
whole school approach to FN education. A whole school approach is likely to support FN instruction
as it addresses multiple levels of influence within the school (organisational) and broader community
environment that are known to impact teachers’ FNIP. Embedding comprehensive FN education
across a whole school, however, requires deliberate action over an extended period of time with
input from teachers, school leadership, parents, the health sector, and education departments.
8.3.2. Policy
A variety of policies currently exist within the education system that support FN education in
schools. The Nutrition in Schools Policy requires all government schools to “promote healthy eating
and good nutrition” (NSW Department of Education, 2020b, p.1). The policy makes FN education a
mandatory part of the PDHPE syllabus and stipulates that all “teaching and learning and class
activities in other KLAs should reinforce healthy eating and good nutrition wherever possible” (NSW
Department of Education, 2020b, p.1). However, findings from the current study suggest there is a
disjuncture between what this policy requires and what schools feel they are directed and supported
to do. To supplement the policy; procedures and support mechanisms could be developed to further
assist the implementation of FN education in primary schools. For example, providing clear and
consistent FN messaging to schools and developing FN resources aligned to different Key Learning
Areas.
The Wellbeing Framework for NSW government schools provides another opportunity for
policy and decision makers to support FN education. Teachers in the current study acknowledged
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that wellbeing has become a priority for schools in recent years and many teachers saw FN
education as a key aspect of education for wellbeing. Policy makers could support FN education by
emphasising the relationship between good FN and physical, emotional, and cognitive wellbeing and
by demonstrating to schools how a greater focus on FN education could help them achieve their
wellbeing aspirations with students.
New education syllabi are in development for release in NSW in 2024. The NSW Government
stated it will address the issue of a ‘crowded curriculum’ by reducing content in the new syllabi and
focusing on essential learning in each KLA. As part of this review it is important that policy makers
and curriculum developers consider the essential role FN education has in supporting children to
develop healthy dietary habits. Because official FN education outcomes in the curriculum are already
sparse, there is a risk that further reducing curriculum references to FN will make it even more
challenging for teachers to justify allocating time to the topic. Considering the current rates of
childhood overweight and obesity in Australia (Health & Welfare, 2020) and with good evidence of
the impact of FN education on children’s dietary habits (Cotton et al., 2020), it is essential FN
content remains explicit in the curriculum. While it may not be feasible for FN content to make up
any more of the curriculum than it currently does, there are other approaches that can also be taken
to support the teaching of FN content. Supporting teachers to integrate FN across KLAs such as
English and Mathematics through specific curriculum-linked resources and relevant training is one
such example.
8.3.3. Theory
Two theoretical frameworks underpinned the current study–the Social Ecological Model
(McLeroy et al., 1988) and Social Cognitive Theory (Bandura, 1986). The SEM acted as an overarching
framework for understanding the multiple levels of influence that shape teachers’ FNIP. SCT was
used to understand specific constructs at the intra-and-interpersonal levels that influence teachers’
practice in teaching FN content. In relation to the use of ecological models such as the SEM, Glanz et
al. (2015) states that “ecological models appear most useful for guiding research and intervention
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when they are tailored to specific health behaviours” (p. 49). This observation has led to the
development of many ecological models that are tailored to specific behaviours, for example for
eating behaviours, sedentary behaviour, and walking. The findings from the current study offer
several insights that may help to develop a version of the SEM specific to teachers’ FNIP. Firstly,
policy appears to have a particularly strong influence on FN instruction in schools. Specifically, school
curricula and the extent to which FN is mandated in these documents appeared to be one of
strongest drivers of teachers’ FNIP. Teachers see the curriculum as the ‘bottom line’ with regard to
what to teach and the emphasis and priority given to content within the curriculum strongly dictated
how much time teachers spent on particular learning areas and topics. Furthermore, while policy is
typically a ‘top-down’ influence that translates to the intrapersonal level, as seen in traditional
conceptualisations of the SEM, classroom-level instruction is often driven by ‘bottom-up’ action. In
particular, teachers who have a strong interest in FN education and a belief in its importance will
often successfully facilitate FN instruction in a school despite the barriers presented by curriculum
and policy. Policy and intrapersonal influences therefore often exist in a state of tension, pulling
teachers’ instructional practices in opposing directions. Finally, the use of the SCT in conjunction
with the SEM in the current study, offers insights into specific constructs at the intra- and interpersonal levels that influence teachers’ FNIP. In particular, the findings highlight the importance of
normative beliefs and social support on FN instruction. Previous studies drawing on the SCT have
focused on individual-level influences on behaviour, such as self-efficacy, with less time spent
exploring the range of factors at the environmental level that may influence FN instruction. In the
current study, the views, beliefs and actions of key stakeholders, for example, school leadership and
parents/carers, were shown to have a significant impact on how teachers approached FN
instruction. This finding draws attention to the impact of normative beliefs and social support on
behaviour and highlights the importance of considering both individual and environmental
determinants of behaviour when designing supports to facilitate FN instruction.
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8.4.

Strengths, Limitations, and Recommendations for Future Research
The major strengths and limitations of the study are provided in the following section.

Recommendations for future research are provided based on the study’s strengths and limitations.
8.4.1. Strengths
Three key strengths underpinned the study design.
1. The use of mixed methods was a key strength of the current study. The survey used in the
quantitative phase of the study was comprised of validated measures that provided
descriptive information on FN attitudes and beliefs, knowledge, self-efficacy, and
instructional practices. Semi-structured interviews in the qualitative phase of the study then
allowed an in-depth exploration of teachers’ experiences and perceptions of FN education,
including their perception of influences that enable or constrain FN instruction. Using both
methods provided a more detailed picture of the influences on primary school teachers’
FNIP in Australia than has previously been reported (de Vlieger et al., 2019; Love et al.,
2020).
2. The diversity of participants in the current study is another strength. Teachers from all three
education sectors and a range of metropolitan and remote geographic locations were
represented in the study. In addition, the demographic characteristics of survey participants
were generally representative of the primary school teaching population in NSW for age and
years of teaching experience. The wide range of teachers who participated in the study
meant a diverse range of views and perspectives were captured, reflecting the range of
contextual factors within schools that can influence FN education.
3. Finally, accessing participants for the qualitative phase of the study through the NSW
Government’s LLW@S program strengthened the findings. Capturing the experiences of
schools involved in the program provided valuable insights regarding teachers’ perceptions
of the usefulness of current government support mechanisms related to FN education.
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Sampling a range of schools from the LLW@S database ensured insights were gathered from
schools who had both more and less success with the program.
8.4.2. Limitations
There were five main limitations of the study.
1. The findings of the current study must be interpreted in light of several study design
limitations: the study was limited to teachers in NSW, self-selection bias may have favoured
teachers with a greater interest in FN, and not all items within the survey had been
previously validated. In particular, the views of teachers who do not have a strong interest in
FN may differ from the views of teachers in the current study and with their likely underrepresentation in the sample, the views may be biased toward those teachers who are
proponents of FN education. Self-selection bias is a common issue in research, however
larger studies across the country with a greater number of teachers may give a more
definitive overview of Australian teachers’ FN related attitudes and beliefs, knowledge, selfefficacy, instructional practices, and perceived enablers and barriers.
2. As a self-report survey was used in the quantitative phase of the current study, there may be
issues with common method variance. To reduce errors several steps were built into the
survey design including: different scale types for constructs, both negative and positive
behaviour items, a familiar survey layout, and assurance of anonymity and confidentiality to
encourage participants to answer truthfully (Chang et al., 2010). The reliance on selfreported data may have also resulted in under- or over-estimations for the number of hours
of FN content taught. Typically, participants overestimate socially desirable behaviours in
surveys (Larson, 2019), meaning that the actual number of hours of FN content taught by
participants may be lower than reported in the current study.
3. There are also limitations in the study data analysis processes. Firstly, the cross-sectional
nature of the data prevents causal inferences. Secondly, results must be interpreted in light
of how blank or missing responses to items were handled. In each of the attitude,

159

knowledge and self-efficacy sections of the survey, the frequency of participant responses
varied, for example, some participants didn’t answer every question within the knowledge
section. The questions in the survey were not set on forced response intentionally to
increase the likelihood that participants progressed through the survey, even if there were
particular questions they did not wish to answer. This decision may explain why the
frequency of participants responses varied across questions in the survey. Scoring blank or
missing responses as zero would have negatively biased participants’ overall scores.
Therefore, missing responses were not included when summing a participant’s total score
and total scores were presented as a percent correct out of total number of questions a
participant answered. This scoring method presents a potential limitation for the knowledge
results as it is possible that participants left questions blank because they were unsure how
to answer, rather than selecting “not sure”. If they responded to the question and answered
incorrectly (including “not sure”) they scored zero for the item, resulting in a lower overall
score than when they left the question blank and it was therefore not included in the
analysis. It is important to note that the knowledge scores could potentially be positively
biased as a result.
4. A new PDHPE syllabus was implemented in NSW following data collection in the current
study. It is therefore possible that findings from this research do not fully reflect teachers’
perceptions of the new syllabus. For example, teachers in the current study felt the PDHPE
syllabus was crowded and felt overwhelmed by the volume of content they had to cover in
the time allocated by NESA. While the volume of content has not drastically changed in the
new PDHPE syllabus, the division (among strands) and framing of content has (NSW
Education Standards Authority, n.d.). For example, the new syllabus has three core content
strands, while the previous syllabus had eight content strands. Although teachers likely face
the same challenges regarding content volume as with the old syllabus, it is possible the
change in content structure and framing may have some influence on how teachers
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integrate FN content into their teaching within PDHPE. For example, with a change in the
framing of content, teachers may perceive that there are or more less opportunities to meet
the PDHPE syllabus objectives through teaching FN content.
5. All teacher interviews and data analysis were conducted by the author of the current study.
While this ensured consistency in data collection and allowed the researcher to become
immersed in the data, the researcher’s previous experience working in school health
promotion in NSW may have introduced some bias in the data analysis. Peer debriefing
sessions were held between the researcher and academic supervisors to identify possible
variations in data interpretation and allow subsequent review and clarification when
required.
8.4.3. Recommendations for Future Research
The current study offers a first insight into the FN knowledge and self-efficacy of primary
school teachers in NSW. It is also among the first studies to explore NSW primary school teachers’
FNIP including time allocated to the topic, content areas taught, and cross-curricular integration. The
findings of the current study therefore offer valuable insights for health and education policy makers
to consider, as well as providing a platform for future research. Based on the findings of the current
study as well as its limitations, future research focusing on the following areas may be beneficial.
1. The current study only explored the thoughts and perceptions of teachers and principals
regarding enablers of and constraints on FN instruction. Seeking the views of stakeholders at
other levels of school administration, for example at the NSW Department of Education,
NSW Association of Independent Schools, or Catholic Schools NSW, may offer useful insights
about the broader educational context that enables or constrains FN instruction. Future
research incorporating such stakeholders’ views would be particularly beneficial given the
most commonly reported barriers to FN instruction existed at the policy and organisational
levels of the SEM.

161

2. With the development of new syllabi pending in NSW and the likelihood that content will be
reduced in each syllabus, it would be valuable to explore what FN knowledge experts believe
primary school students should possess. Extensive work to document expert opinion on the
necessary knowledge of nutrition and food systems of school leavers (end of secondary
school) has recently been completed by Sadegholvad et al. (2017). This work could fruitfully
be extended to the primary school level. If such opinions were to be documented in future
research, they would likely prove valuable for advocating for FN content in the new syllabi.
3. The current study primarily focused on teaching FN content from a health perspective as
part of the PDHPE syllabus. Given the increasing interest in FN education from a broader
food systems perspective (Harmon & Maretzki, 2006) it would be valuable to understand
how and to what extent FN content is included in other KLAs such as Science and Technology
and Human Society and Its Environment. Future research to analyse exactly what FN content
is included in the other seven KLAs could inform how concepts related to the broader food
system might be incorporated into primary school teaching and learning and what resources
and supports teachers may need to do this.
8.5.

Conclusion
This thesis drew on a mixed-methods design to explore the influences on NSW primary

school teachers’ FNIP. The quantitative phase of the research employed a cross-sectional survey to
investigate primary school teachers’ FN-related attitudes and beliefs, knowledge, self-efficacy, and
instructional practices. The qualitative phase of the research built on the quantitative phase, using
semi-structured interviews to explore in greater depth teachers’ experiences and perceptions of FN
education, and in particular their perceptions of influences that enable or constrain FN instruction.
Primary school teachers, on the whole, had positive attitudes and beliefs about FN
education, believing it important and that they had a responsibility to promote good FN to support
students to develop healthy dietary behaviours. Teachers had moderately high levels of FN
knowledge and high levels of self-efficacy to teach FN content. Self-efficacy to teach FN content

162

appeared to be positively associated with FN instruction, as was feeling prepared to teach FN
content.
Despite positive attitudes/beliefs and relatively high FN knowledge and self-efficacy levels,
the number of hours spent teaching FN content was limited. Several barriers to FN were identified
by teachers, most notably a lack of instructional time due to a crowded curriculum, pressure to
prioritise core academic subjects, and limited access to appropriate resources. Support from school
leadership, parents/carers and the broader community, as well as reinforcement of FN messages
across the school, including through policies and planning, were critical enablers of FN instruction.
The findings of this thesis highlight that teachers’ FNIP result from complex interactions
between influences at the intrapersonal, interpersonal, school, community, and policy levels.
Influences at each of these levels, as well as the interactions between influences, must be
considered in the design of supports to facilitate FN instruction in schools. In particular, while
teachers must be supported at an individual level to develop FN-related knowledge and self-efficacy
to prepare them for teaching FN content, attention must also be given to reducing the barriers that
exist at the school, community, and policy levels to FN instruction. By acknowledging and addressing
the range of influences that shape teachers’ FNIP, a multilevel approach to supporting FN instruction
has the potential to embed FN education in primary schools and, in so doing, support children to
develop healthy dietary behaviours for life.
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Appendix L

Response Frequencies for Survey Questions Quantitative Phase

I have read the PIS and give my consent to participate in the research by
completing the survey
1. Which of the following best describes you?
What year level/s are
2. Kindergarten
you currently teaching?
3. Year 1
4. Year 2
5. Year 3
6. Year 4
7. Year 5
8. Year 6
9. What is your age?
10. What is your gender?
11. Including this school year, how many years have you been teaching at
the Primary school level?
Please indicate how
12. I believe diet is a major factor in
strongly you agree or
maintaining health
disagree with each of
13. I take interest in the foods I eat and how
the following
they affect my health
statements:
14. FN education belongs in the home
instead of in school
15. Teachers have enough to do without
spending time teaching about FN
16. I wish I had more time to teach FN in my
classes
17. FN should be taught in primary school
18. Teachers have an essential role in
promoting good FN to children
How confident are you
19. You have adequate training to teach FN
that:
20. You understand food and/or FN concepts
well enough to teach them to your
students
21. You have the skills necessary to teach
food and/or FN concepts effectively
22. You can answer students’ food and/or
FN related questions
23. You can do a good job teaching students
five food groups and the AGHE

How confident are you
that:

24. You can do a good job teaching students
the relationship between diet and health
25. You can do a good job teaching students
food hygiene and safety
26. You can do a good job teaching students
where food comes from and how it is
produced
27. You can do a good job teaching students
how to prepare and cook food
28. You can interest students in the subject
of food and/or FN

Responded
271

Percent
100

271
271
271
271
271
271
271
271
266
270
269

100
100
100
100
100
100
100
100
98.2
99.6
99.3

271

100

271

100

270

99.6

271

100

270

99.6

270
271

99.6
100

262
262

96.7
96.7

262

96.7

260

95.9

262

96.7

262

96.7

260

95.9

262

96.7

261

96.3

262

96.7

239

29. If you do a good job teaching food and
/or FN, your students will be interested
in food and/or FN
30. If you do a good job teaching food
and/or FN, your students will increase
their food and/or FN knowledge
31. If you do a good job teaching food
and/or FN, your students will improve
their food and/or FN-related skills
32. If you do a good job teaching food
and/or FN, your students will change
their food and/or FN-related behaviours
33. Do you teach lessons about food and/or FN in your classes?
34. In how many terms of the school year do you teach food and/or FN
topics? (218 responded yes to Q33)
35. In the terms that you do teach food and/or FN, approximately how
many hours would you spend teaching food and/or FN?
Do you cover any of the
36. Food groups and recommendations for
following food and/or
healthy eating
FN topics in your class?
37. Relationship between diet and health
38. Food hygiene and safety
39. FN information sources
40. Identifying and choosing healthy foods
41. Nutrients
42. Food origins and food production
43. Cultural influences on food choices
44. Food choices related to the
environment/climate
45. Food preparation and cooking
46. Other
Do you integrate lessons
47. English
on food and/or FN into
48. Maths
any of the following
49. Science and technology
subjects?
50. HSIE
51. Creative arts
52. History
53. PDHPE
54. Languages
55. Geography
56. Does your school have an instructional school garden? (117 responded
yes)
57. Do you use the school food garden to teach food d/or FN lessons?
58. Have you attended/completed professional development related to
food and/or FN? (35 responded yes)
59. If yes, please provide detail
Do any of the following
act as a barrier to you
teaching food and/or FN
in your classroom?

60.
61.
62.
63.

I’m a casual teacher
Lack of instructional time
Lack of appropriate resources
Food and/or FN are not required or
specified in the school curriculum
64. I don’t know enough about food and/or
FN to teach it

262

96.7

261

96.3

260

95.9

259

95.6

257
212
(out of 218)
213

94.8
97.2

213

97.7

212
210
210
211
212
213
211
210

97.2
96.3
96.3
96.8
97.2
97.7
96.8
96.3

212
11
201
197
201
196
190
189
208
189
190
214

97.2

121
(out of 117)
242
(out of 271)
26
(out of 35)
218
228
231
228

103.4

228

84.1

97.7

92.2
90.4
92.2
89.9
87.2
86.7
95.4
86.7
87.2
98.2

89.3
74.3
80.4
84.1
85.2
84.1
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65. Lack of support from other teachers or
school executive
66. Other
Does your school take
67. LLW@S
part in any of the
68. Crunch&Sip
following health
69. SAKG program
programs?
70. Other
Would any of the
71. Teacher training or PD to improve FN
following make it more
knowledge
likely that you teach
72. Reinforcement of food and/or FN
food and/or FN lessons
messages throughout school
in your classroom?
73. Leadership and support from school
executive
74. Access to food and/or FN education
resources
75. Other
76. To what extent do you feel prepared to teach food and/or FN?
If you are preparing a
77. HKA
lesson on food and/or
78. Scootle
FN for your class where
79. Healthy Kids website
do you get
80. Food&Me resources
information/content for
81. Refresh.ED
the lesson?
82. SAKG resources
83. Other
Do you think health
84. Vegetables
experts recommend
85. Foods and drinks with added sugar
that people should be
86. Processed red meat
eating more, the same
87. Fatty foods
amount or less of these
88. Wholegrain foods
foods?
89. Fruit
90. Salty foods
91. Dairy foods
92. How many servings of fruit a day do you think experts are advising
people to eat?
93. How many servings of vegetables a day do you think experts are
advising people to eat?
94. Which fat do experts say is more important for people to eat less of?
95. What version of dairy foods do experts say people should eat?
Do you think these
96. Bananas
foods and drinks are
97. Unflavoured yoghurt
typically high or low in
98. Ice-cream
added sugar?
99. 35% fruit juice
100. Tomato sauce
Do you think these
101. Pasta
foods are typically high
102. Mayonnaise
or low in fat?
103. Luncheon/sandwich meat
104. Honey
105. Eggs
106. Nuts
107. White bread
108. Cottage cheese
109. Polyunsaturated margarine
Do you think these are
110. Cheese
starchy/high
111. Pasta
carbohydrate foods?
112. Butter

225
13
232
232
232
16
233

83.0

85.6
85.6
85.6
86.0

234

86.3

231

85.2

234

86.3

10
238
230
230
230
230
230
229
62
220
220
220
219
220
220
220
218
214

87.8
84.9
84.9
84.9
84.9
84.9
84.5
81.2
81.2
81.2
81.2
81.2
81.2
80.4
79.0

217

80.1

213
220
217
217
216
217
215
217
217
217
217
217
217
217
217
217
214
214
212

78.6
81.2
80.1
80.1
79.7
80.1
80.1
80.1
80.1
80.1
80.1
80.1
80.1
80.1
80.1
79.0
79.0
78.2

241

113. Nuts
114. Rice
115. Porridge
Do you think these
116. Sausages
foods are typically high
117. Wholegrain bread
or low in salt?
118. Red meat
119. Frozen vegetables
120. Cheese
121. Breakfast cereals
Do you think these
122. Chicken
foods are a good source
123. Cheese
of protein? (tick one box
124. Fruit
per food)
125. Baked beans
126. Butter
127. Nuts
Do you think these
128. Corn flakes
foods are typically high
129. Bananas
or low in
130. Eggs
fibre/roughage?
131. Broccoli
132. White rice
133. Baked potatoes with skins
134. Baked beans
Do you think the fat in
135. Salmon
the following foods is
136. Whole milk
high or low in saturated
137. Potato crisps
fat?
138. Olive oil
139. Red meat
140. Sunflower margarine
141. Chocolate
142. Which of these diseases is related to a low intake of fibre?
143. Which of these diseases is related to how much sugar people eat?
144. Which of these diseases is related to how much salt (sodium) people
eat?
145. Which of these options do experts recommend to reduce the chances
of getting cancer?
Do you think these help
146. Eating less saturated fat
prevent heart disease?
147. Eating less salt
148. Eating more fruit and vegetables
149. Which of these is more likely to raise people's blood cholesterol level?
150. Looking at products 1 and 2, which do you think is the healthiest
option?
151. Please briefly explain your answer
152. Looking at product 1, what are the sources of sugar in the ingredient
list?

214
214
214
216
216
216
216
216
216
214
214
213
215
214
214
216
217
216
217
216
215
217
218
217
218
218
218
218
217
216
216
214

79.0
79.0
79.0
79.7
79.7
79.7
79.7
79.7
79.7
79.0
79.0
78.6
79.3
79.0
79.0
79.7
80.1
79.7
80.1
79.7
79.3
80.1
80.4
80.1
80.4
80.4
80.4
80.4
80.1
79.7
79.7
79.0

218

80.4

213
214
211
219
219

78.6
79.0
77.9
80.8
80.8

99
218

80.4

242

Appendix M

Predictors of Teaching Food and Nutrition Content Using Binary Logistic Regression Analyses
Variable

Test 1
Constant
Self-efficacy
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
Test 2
Constant
Efficacy
expectation
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
Test 3
Constant
Outcome
expectation
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching

B

SE

Wald

df

p

Odds Ratio

95% CI for Odds
Ratio
LL
UL

-0.16
2.81

1.12
1.41

0.02
3.98
17.69

1
1
4

.886
.046*
.001*

0.85
16.61

1.05

262.48

-0.69

0.62

1.24

1

.265

0.50

0.15

1.68

-1.84
1.07

0.50
1.05

13.59
1.02

1
1

.000*
.312

0.16
2.90

0.06
0.37

0.42
22.83

-1.15

0.59

3.75

1

.053

0.32

0.1

1.01

-0.15
2.8

0.97
1.23

0.02
5.16

1
4

.880
.023*

0.86
16.39

1.47

183.1

18.38

1

.001*

-0.69

0.62

1.24

1

.266

0.50

0.15

1.69

-1.93
1.04

0.51
1.05

14.32
0.97

1
1

<.001*
.325

0.15
2.82

0.05
0.36

0.39
22.26

-1.16

0.6

3.8

1

.051

0.31

0.1

1.01

1.41
0.83

0.90
1.11

2.42
0.56

1
1

.120
.456

4.08
2.29

0.26

20.28

16.08

4

.003*

-0.68

0.61

1.23

1

.268

0.51

0.15

1.68

-1.62
1.14

0.47
1.05

11.67
1.17

1
1

.001*
.278

0.2
3.12

0.08
0.4

0.50
24.4
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Principal – not
teaching
Test 4
Constant
Overall
attitude
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
Test 5
Constant
Personal FN
attitude
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
Test 6
Constant
FN education
attitude
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
Test 7
Constant
FN knowledge

-1.17

0.59

3.97

1

.046*

0.31

0.1

0.98

-0.38
3.1

1.3
1.64

0.09
3.55

1
1

.768
.060

0.68
22.13

0.88

554.39

16.3

4

.003*

-0.58

0.62

0.88

1

.349

0.56

0.17

1.89

-1.69
1.1

0.48
1.05

12.41
1.09

1
1

.000*
.296

0.18
3.00

0.07
0.38

0.47
23.56

-1.1

0.6

3.39

1

.066

0.33

0.10

1.07

0.79
1.37

1.78
1.91

0.12
0.51

1
1

.659
.473

2.2
3.93

0.09

165.9

15.82

4

.003*

-0.63

0.61

1.06

1

.304

0.53

0.16

1.77

-1.60
1.17

0.47
1.05

11.49
1.25

1
1

.001*
.263

0.20
3.24

0.08
0.41

0.51
25.29

-1.14

0.59

3.75

1

.053

0.32

0.10

1.01

0.23
2.49

0.97
1.31

0.06
3.64

1
1

.808
.056

1.26
12.07

0.94

155.63

16.36

4

.003*

-0.61

0.62

0.96

1

.328

0.55

0.16

1.84

-1.7
1.09

0.48
1.05

12.43
1.07

1
1

.000*
.302

0.18
2.96

0.07
0.38

0.47
23.28

-1.11

0.6

3.51

1

.061

0.33

0.10

1.05

2.77
-0.8

1.59
2.02

3.03
0.16

1
1

.082
.693

15.92
0.45

0.01

23.54
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Classroom
9.49
4
.050
teacher – FT
(reference)
Classroom
-0.83
0.63
1.77
1
.184
0.44
0.13
1.48
teacher –
casual
Specialist
-1.36
0.54
6.46
1
.011*
0.26
0.09
0.73
Principal –
0.86
1.06
0.66
1
.416
2.37
0.3
19.02
teaching
Principal – not -1.03
0.72
2.04
1
.153
0.36
0.09
1.47
teaching
Test 8
Constant
1.90
0.25
56.38 1
.000*
6.70
Professional
2.19
1.06
4.28
1
.039*
8.92
1.12
70.85
development
Classroom
14.78 4
.005*
teacher – FT
(reference)
Classroom
-0.64
0.62
1.07
1
.302
0.53
0.16
1.78
teacher –
casual
Specialist
-1.69
0.51
10.89 1
.001*
0.18
0.07
0.50
Principal –
1.12
1.05
1.12
1
.290
3.05
0.39
24.11
teaching
Principal – not -1.17
0.66
3.19
1
.074
0.31
0.09
1.12
teaching
Test 9
Constant
1.06
0.35
9.30
1
.002*
2.9
Feeling
1.42
0.41
11.78 1
.001*
4.12
1.84
9.26
prepared to
teach
nutrition
Classroom
11.67 4
.020*
teacher – FT
(reference)
Classroom
-0.63
0.64
0.97
1
.324
0.53
0.15
1.86
teacher –
casual
Specialist
-1.52
0.53
8.34
1
.004*
0.22
0.08
0.61
Principal –
0.87
1.07
0.67
1
.415
2.38
0.3
19.21
teaching
Principal – not -1.20
0.67
3.2
1
.074
0.30
0.08
1.12
teaching
Note. CI = confidence interval, LL = lower limit; UL = upper limit; FT = full time; FN = food and
nutrition.
R2= .393 (Hosmer-Lemeshow), .077 (Cox-Snell), .134 (Nagelkerke). Model xx (5) = 20.55, p = .001.
R2= .197 (Hosmer-Lemeshow), .081 (Cox-Snell), .142 (Nagelkerke). Model xx (5) = 21.74, p <.001.
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R2= .487 (Hosmer-Lemeshow), .064 (Cox-Snell), .112 (Nagelkerke). Model xx (5) = 17.06, p = .004.
R2= .322 (Hosmer-Lemeshow), .075 (Cox-Snell), .131 (Nagelkerke). Model xx (5) = 20.08, p = .001.
R2= .705 (Hosmer-Lemeshow), .064 (Cox-Snell), .112 (Nagelkerke). Model xx (5) = 17.00, p = .004.
R2= .225 (Hosmer-Lemeshow), .075 (Cox-Snell), .132 (Nagelkerke). Model xx (5) = 20.17, p = .001.
R2= .195 (Hosmer-Lemeshow), .094 (Cox-Snell), .165 (Nagelkerke). Model xx (5) = 25.26, p <.001.
R2= .455 (Hosmer-Lemeshow), .045 (Cox-Snell), .081 (Nagelkerke). Model xx (5) = 9.98, p = .076.
R2= .745 (Hosmer-Lemeshow), .085 (Cox-Snell), .150 (Nagelkerke). Model xx (5) = 21.42, p = .001.
R2= 1.00 (Hosmer-Lemeshow), .110 (Cox-Snell), .195 (Nagelkerke). Model xx (5) = 27.93, p <.001.
R2= .963 (Hosmer-Lemeshow), .092 (Cox-Snell), .162 (Nagelkerke). Model xx (5) = 22.81, p <.001.
*p < .05.
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Appendix N

Predictors of Hours of Food and Nutrition Content Taught Using Binary Logistic Regression
Analyses
Variable

Test 1
Constant
Self-efficacy
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
< 35
(reference)
35-44
54-55
≥ 55
Test 2
Constant
Efficacy
expectation
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
< 35
(reference)
35-44
54-55
≥ 55
Test 3
Constant

B

SE

Wald

df

p

Odds
Ratio

95% CI for Odds Ratio
LL

UL

-4.17
3.70

1.29
1.43

10.53
6.69
1.87

1
1
4

.001
.010*
.759

0.02
40.59

2.45

672.24

-0.6

0.81

0.55

1

.458

0.55

0.11

2.67

-0.26
0.11

0.65
0.51

0.17
0.04

1
1

.685
.836

0.77
1.11

0.22
0.41

2.72
3.05

0.81

0.82

0.98

1

.323

2.26

0.45

11.30

1.76

3

.624

-0.06
0.27
-0.389

0.49
0.47
0.54

0.01
0.32
0.52

1
1
1

.907
.575
.470

0.94
1.30
0.68

0.36
0.52
0.24

2.48
3.29
1.95

-3.84
3.31

1.17
1.28

10.87
6.65

1
1

.001
.010*

0.02
27.38

2.21

338.75

1.89

4

.755

-0.57

0.81

0.5

1

.481

0.57

0.12

2.75

-0.27
0.14

0.65
0.51

0.18
0.07

1
1

.672
.793

0.76
1.14

0.21
0.42

2.7
3.13

0.84

0.84

1.01

1

.316

2.31

0.45

11.90

1.89

3

.595
0.36
0.48
0.21

2.45
3.03
1.74

-0.07
0.18
-0.5

0.49
0.47
0.54

0.02
0.15
0.86

1
1
1

.887
.699
.354

0.93
1.20
0.61

-2.59

1.03

6.32

1

.012

.08

247

Outcome
expectation
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
< 35
(reference)
35-44
54-55
≥ 55
Test 4
Constant
Overall
attitude
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
< 35
(reference)
35-44
54-55
≥ 55
Test 5
Constant
General FN
attitude
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching

1.84

1.13

2.68

1

.102

1.41

4

.842

6.32

0.7

57.41

-0.64

0.80

0.64

1

.425

0.53

0.11

2.54

-0.11
0.13

0.63
0.51

0.03
0.06

1
1

.859
.803

0.89
1.14

0.26
0.42

3.09
3.1

0.62

0.8

0.59

1

.441

1.85

0.39

8.86

1.77

3

.621

-0.15
0.30
-0.3

0.49
0.47
0.54

0.1
0.41
0.31

1
1
1

.757
.525
.581

0.86
1.3
0.74

0.33
0.54
0.26

2.23
3.4
2.14

-2.47
1.77

1.45
1.7

2.92
1.08

1
1

.088
.299

0.09
5.84

0.21

163.18

1.28

4

.864

-0.58

0.80

0.51

1

.473

0.56

0.12

2.71

-0.14
0.14

0.64
0.51

0.05
0.07

1
1

.829
.786

0.87
1.15

0.25
0.42

3.03
3.12

0.59

0.79

0.56

1

.455

1.81

0.38

8.59

2.04

3

.563

-0.17
0.25
-0.42

0.48
0.47
0.53

0.13
0.28
0.61

1
1
1

.720
.595
.434

0.84
1.28
0.66

0.33
0.51
0.23

2.17
3.22
1.88

-3.05
2.19

1.95
2.06

2.44
1.13

1
1

.118
.288

0.05
8.95

0.16

508.68

1.44

4

.838

-0.56

0.81

0.48

1

.490

0.57

0.12

2.78

-0.06
0.21

0.63
0.51

0.01
0.17

1
1

.921
.679

0.94
1.24

0.27
0.45

3.23
3.36
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Principal – not
teaching
< 35
(reference)
35-44
54-55
≥ 55 y
Test 6
Constant
FN education
attitude
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
< 35
35-44
54-55
≥ 55
Test 7
Constant
FN knowledge
Classroom
teacher – FT
(reference)
Classroom
teacher –
casual
Specialist
Principal –
teaching
Principal – not
teaching
< 35
(reference)
35-44
54-55
≥ 55
Test 8
Constant
Professional
development

0.68

0.81

0.71

1

.399

1.87

3

.600

1.97

0.41

9.59

-0.24
0.16
-0.46

0.48
0.47
0.54

0.24
0.12
0.75

1
1
1

.626
.732
.387

0.79
1.17
0.63

0.31
0.47
0.22

2.04
2.93
1.8

-1.92
1.16

1.11
1.34

3.02
.75

1
1

.083
.388

0.15
3.19

0.23

44.3

1.23

4

.874

-.059

0.80

0.54

1

.462

0.56

0.12

2.67

-0.13
0.13

0.64
0.51

0.04
0.07

1
1

.840
.796

0.88
1.14

0.25
0.42

3.06
3.10

0.56

0.79

0.5

1

.481

1.75

0.37

8.25

-0.17
0.25
-0.41

0.49
0.47
0.53

2.03
0.13
0.29
0.59

3
1
1
1

.566
.718
.592
.441

0.84
1.29
0.66

0.33
0.51
0.23

2.17
3.23
1.89

-3.74
3.98

1.67
2.24

5.00
3.16
0.56

1
1
4

.025
.075
.967

0.02
53.26

0.67

4255.9

-0.50

0.82

0.38

1

.539

0.60

0.12

3.02

0.06
-0.07

0.64
0.59

0.01
0.01

1
1

.929
.911

1.06
.93

0.30
0.29

3.70
2.99

0.34

0.92

0.14

1

.709

1.40

0.23

8.45

3.31

3

.346

-0.55
0-.29
-1.01

0.53
0.54
0.60

1.08
0.3
2.79

1
1
1

.298
.584
.095

0.58
0.75
0.36

0.21
0.26
0.11

1.62
2.14
1.19

-1.08
0.85

0.35
0.45

9.76
3.64

1
1

.002
.057

0.34
2.34

0.98

5.58
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Classroom
1.21
4
.876
teacher – FT
(reference)
Classroom
-0.58 0.81
0.51
1
.474
0.56
0.12
2.72
teacher –
casual
Specialist
-0.17 0.64
0.07
1
.787
0.84
0.24
2.97
Principal –
0.19
0.51
0.14
1
.706
1.21
0.45
3.3
teaching
Principal – not
0.52
0.81
0.41
1
.524
1.68
0.34
8.19
teaching
< 35
1.35
3
.717
(reference)
35-44
-0.24 0.48
0.25
1
.619
0.79
0.31
2.03
54-55
0.01
0.48
0.00
1
.992
1.01
0.39
2.58
≥ 55
-0.51 0.54
0.9
1
.344
0.60
0.21
1.73
Test 9
Constant
-1.73 0.90
3.68
1
.055
0.18
Feeling
0.41
0.47
0.75
1
.387
1.50
0.6
3.77
prepared to
teach FN
content
Classroom
1.19
4
.881
teacher – FT
(reference)
Classroom
-0.64 0.80
0.65
1
.422
0.53
0.11
2.53
teacher –
casual
Specialist
-0.08 0.64
0.02
1
.899
0.92
0.26
3.23
Principal –
0.13
0.51
0.06
1
.802
1.14
0.42
3.11
teaching
Principal – not
0.49
0.8
0.39
1
.534
1.64
0.35
7.78
teaching
< 35
1.39
3
.709
(reference)
35-44
-0.21 0.48
0.19
1
.665
0.81
0.31
2.09
54-55
0.2
0.47
0.18
1
.673
1.22
0.49
3.05
≥ 55
-0.32 0.54
0.36
1
.549
0.73
0.25
2.08
Note. CI = confidence interval, LL = lower limit; UL = upper limit; FT = full time; FN = food and
nutrition.
R2= .548 (Hosmer-Lemeshow), .053 (Cox-Snell), 079 (Nagelkerke). Model xx (8) = 10.64, p = .223.
R2= .559 (Hosmer-Lemeshow), .053 (Cox-Snell), .079 (Nagelkerke). Model xx (8) = 10.65, p = .222
R2= .264 (Hosmer-Lemeshow), .031 (Cox-Snell), .047 (Nagelkerke). Model xx (8) = 6.21, p = .624
R2= .738 (Hosmer-Lemeshow), .023 (Cox-Snell), .034 (Nagelkerke). Model xx (8) = 4.53, p = .806
R2= .796 (Hosmer-Lemeshow), .024 (Cox-Snell), .035 (Nagelkerke). Model xx (8) = 4.63, p = .797
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R2= .875 (Hosmer-Lemeshow), .021 (Cox-Snell), .032 (Nagelkerke). Model xx (8) = 4.19, p = .839
R2= .208 (Hosmer-Lemeshow), .036 (Cox-Snell), .053 (Nagelkerke). Model xx (8) = 6.46, p = .595
R2= .763 (Hosmer-Lemeshow), .035 (Cox-Snell), .052 (Nagelkerke). Model xx (8) = 6.96, p = .541
R2= .798 (Hosmer-Lemeshow), .020 (Cox-Snell), .029 (Nagelkerke). Model xx (8) = 3.78, p = .876
*p < .05.
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